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Appendix I
Phosphorus Inputs and Controls
INTRODUCTION
Control of phosphorus is required under several sections of the 1978 Great
Lakes Water Quality Agreement to address pollution from municipal sources
(Article VI, Section 1(a)), pollution from industrial sources (Article VI,
Section 1(bl), eutrophication (Article VI, Section 1(d), and Annex 3), and
pollution from agriculture, forestry, and other land use activities (Article
VI, Section 1(e)). This appendix discusses:
1.

Agreement requirements to minimize eutrophication problems

2.

Programs and measures to control municipal and industrial point
source phosphorus inputs

3.

Representative Canadian and U.S. watershed management programs to
reduce nonpoint inputs of phosphorus to Lake Erie.

EUTROPHICATION
Programs and other measures for the reduction and control of phosphorus
inputs are addressed in Article VI, Section 1(d) and in Annex 3. Section 3 of
Annex 3 called for the Parties, in cooperation with the state and provincial
governments, to confirm future phosphorus loads to the Great Lakes by May 1980
(subsequently extended to May 22, 1981). These loads would provide the basis
for phosphorus load allocations and compliance schedules.

Where necessary to meet the to-be-confirmed future load allocations or to
meet local conditions, Annex 3 calls for:
1)

Construction and operation of waste treatment facilities at all
municipal plants discharging more than one million gallons per day,
so that a phosphorus effluent concentration no greater than 1 mg/L is
achieved for plants in the Lake Superior, Lake Huron, and Lake
Michigan Basins, and a concentration no greater than 0.5 mg/L for
plants in the Lake Erie and Lake Ontario Basins.

2)

Reduction of phosphorus from diffuse sources by 30% for Lake Erie and
Lake Ontario and to the maximum practicable extent for the other
lakes.

3)

Reduction of phosphorus in household detergents to 0.5% by weight.

Other programs include regulation of phosphorus from industrial discharges,
and research to determine maximum efficiency and effectiveness in the control
of phosphorus inputs.
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Annex 3 has been the subject of ongoing negotiations between the Parties.
The negotiating teams have her a series of meetings. The resuTting proposed
addendum to Annex 3 is now under officiaT review within the respective
governments prior to officiaT acceptance. UntiT the Parties confirm the
future
phosphorusToads, and based on these estabTish Toad aTTocations and
compTiance scheduTes", Annex 3 in the 1978 Agreement states that the Parties

are "to maintain the programs and other measures specified in Annex 2" of the
1972 Agreement.

PHOSPHORUS LOADINGS TO THE GREAT LAKES
TabTe 1 presents estimates of the annuaT totaT phosphorus Toads to Lake
Erie and Lake Ontario for 1976 through 1980. The tabTe aTso presents the
contributions from the various point and nonpoint components of the totaT
Toads. TabTe 1 aTso incTudes a "base Toad", which is an estimate of the
expected phosphorus Toad to Lake Erie and Lake Ontario if the phosphorus
concentration in aTT municipaT wastewater discharges were at 1.0 mg/L and if
average conditions existed for Tand runoff, atmospheric, and upstream inputs.
The "base Toad" was deveToped as part of the negotiations between Canada and
the U.S. on Annex 3 and has not yet been confirmed by the Parties.
Since the mid-1970's, there has been a consistent decrease in the annuaT
phosphorus Toad to each of the Lower Lakes as a resuTt of specific programs to
reduce municipaT and industriaT point source inputs. In 1976, municipaT point
sources accounted for 38% of the phosphorus Toad to Lake Erie. When municipaT
controT programs are fuTTy impTemented, municipaT inputs wiTT contribute onTy
about 20% of the Toad. Nonpoint sources, primariTy runoff from agricuTturaT
Tand in the western basin, wiTT have become the major input, accounting for
over 60% of the phosphorus Toad. In order to achieve the to-be-confirmed
target Toad given in Annex 3 of the 1978 Agreement, however, a further Toad
reduction of 1,800 t/a wiTT stiTT be required.

reduction wiTT have to be from nonpoint inputs.

Much of this additionaT

In the Lake Ontario Basin, municipaT point sources, nonpoint sources, and
the Toad transferred from Lake Erie via the Niagara River, presentTy each
constitute about a third of the totaT phosphorus Toad. ATthough fuTT
impTementation of municipaT and industriaT controT programs woqu reduce the
totaT phosphorus Toad to the base Toading given in TabTe 1, an additionaT
1,200 t/a reduction is required in order to reach the to be-confirmed Agree
ment target Toad of 7,000 t/a.

POINT SOURCES
MUNICIPAL (ARTICLE VI, SECTION 1(A))
A principaT requirement of the 1972 Agreement with respect to
eutrophication was the impTementation of programs to controT point source
inputs of phosphorus in the Lower Lakes by 1975. The 1972 Agreement caTTed
for Lower Lakes municipaTities discharging more than one miTTion gaTTons per
day (1 MGD) to achieve a phOSphorus effTuent concentration of 1.0 mg/L.
PoTTution abatement programs impTemented in both countries to controT
phosphorus discharges incTude: construction of municipaT sewage treatment
/
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TMLEI

TOTAL PHOSPHORUS LOADINGS FOR THE LOWER GREAT LAKES
(tonnes per year)

SOURCE

BASE**

1976

1977

1978

1979

1980

5,896

5,656

4,432

2,840

2,356

1,760

191

50

98

134

1,518

1,368

1,229

795

59

48

46

45

LAKE ERIE

Municipal D
Industrial-D

191*

191*

Municipal I
Industrial-I

1,026
59*

1,081

Nonpoint-I
Tributary Total

8,919

5,405

11,296

5,005

8,498

8,242

6,421

9,773

9,082

10,004

6,545

12,873

800

800

800

800

800

800

1,080

1,080

14,107

12,856

Abnosphere

Upstream Lake
TOTAL

59*

1,080

1,080

1,080

1,080

17,971

14,272

19,376

11,191

1978 Agreenent Target Load =

11,000 t/a

LAKE ONTARIO

Municipal-D

2,471

Industrial-D
Municipal-I
Industrial I
Nonpoint-I
Tributary Total
Abnosphere
Upstream Lake
TOTAL

1,913

2,357

117*

117*

952

807

85*

85*

2,316

2,043

117

103

60

101

680

592

478

324

85

43

60

48
3,100

3,453

2,079

2,206

2,565

2,521

4,490

2,971

2,971

3,200

3,059

3,472

488

488

488

488

488

488

2,858

2,748

3,782

3,058

3,087

2,858

10,424

8,681

9,271

9,165

8,737

8,211

1978 Agreanent Target Load =

D = Direct Discharges

*
**

1,292

7,000 t/a

I=InMthDKcMr¢s

1978 Data
part of the negotiations
The base phosphorus loadings were developed as
Agreement. The
1978
the
of
3
Annex
on
between Canada and the U.S.
using 1980 municipal
municipal component of the base load is calculated
n of 1 mg/L. The
tratio
concen
orus
phosph
nt
efflue
an
and
data
flow
(1) the
nonpoint component is an arithmetic average of four values:
in this table; (2)
I average of the nonpoint loads for 1976-19 79, as given - 8,401 t/a, Lake
the 1976 PLUARG estimate of nonpoint inpu ts (Lake Erie
Management
Ontario - 3,257 t/a); (3) the 1976 estimate of the Phosphorus
o - 3,010 t/a);
Strate ies Task Force (Lake Erie - 8,769 t/a, Lake Ontari
t/a, Lake Ontario
and (4a the Task Group III estimate (Lake Erie - 8,241
3,453 t/a).

discharges is made on the
Note: The distinction between direct and indirect
ring stations used to
monito
the
e
abov
or
below
rge
basis of whether they discha
measure tributary loadings.
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plants with phosphorus removal facilities for those plants discharging more
than 1 MGD to the Lower Lakes; detergent phosphorus limitations in all

jurisdictions except Pennsylvania and Ohio; and control of industrial sources.

The 1972 Agreement did not require controls for phosphorus discharges to

the Upper Lakes.

In 1976, the Water Quality Board "recommended that an

effluent limitation of 1 mg/L of phosphorus be extended to all municipalities in the Upper Great Lakes System".

The International Joint Commission, in

turn, in September 1976 recommended to the Governments that a 1.0 mg/L
phosphorus effluent limitation be extended to all point source discharges
throughout the entire Great Lakes System.
The U.S. jurisdictions now require municipal phosphorus control

in the

Upper Lakes Basin. In Canada, the municipal control program for the Upper
Lakes is presently based on protecting local water quality conditions.
Modification of the control programs in both countries, reflecting current
advice and recommendations of the International Joint Commission, awaits the
outcome of negotiations on further phosphorus control under Annex 3, as
discussed above.

Information about phosphorus effluent concentrations and loadings for all
municipal dischargers in the Great Lakes Basin is maintained in data files at
the International Joint Commission's Great Lakes Regional Office in Windsor.
Also available is information about phosphorus sampling frequencies and
construction compliance schedules. The Water Quality Board notes that a
number of municipalities are doing significantly better than the Agreement
requirements. Information about municipal phosphorus loadings to the Great
Lakes and progress toward achievement of the Agreement's 1983 phosphorus
loading goals is sumnarized below.
LOWER LAKES

Municipal point source phosphorus loads from 1975 to 1980 to Lakes
and Ontario are listed in Table 2 and presented graphically in Figures
2, respectively. Present municipal loads have decreased substantially
the loads estimated in the 1972 Agreement and reflect a definite trend
achievement of the municipal phosphorus removal goals.

Erie
1 and
from
toward

Figure 1 illustrates the significant achievements which have been made in
reducing municipal phosphorus inputs to the Lake Erie Basin, from 15,260 t/a
in 1972 to 3,579 t/a in 1980. If all municipal facilities in the Lake Erie
Basin discharged with an average phosphorus effluent concentration of 1.0
mg/L, the municipal phosphorus loading would be 2,556 t/a. Although the 1980
load exceeds this loading goal by 1,023 tonnes, reductions to date represent
achievement of 92% of this goal.
Annual phosphorus loads to Lake Erie from U.S. municipalities have

decreased by 10,500 tonnes since 1972, primarily as a result of phosphorus
control programs at Detroit, which account for 37% of this loading decrease.
The load from Ontario municipalities, which constituted only 5.9% of the total
municipal phosphorus input to Lake Erie in 1980, has been close to or below

the target load since 1975.
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TABLE 2
REPORTED MUNICIPAL PHOSPHORUS LOADS IN THE GREAT LAKES BASINl
(tonnes per year)

LAKE BASIN
SUPERIOR
United States
Canada
MICHIGAN
United States
HURON
United States
Canada
ERIE
United States
Canada
ONTARIO
United States
Canada
ST. LAWRENCE RIVER
United States
Canada

égi ngéD

1975

PHOSPHORUS LOADINGS
1976
1977
1978

1979

1980

EXPECTED
LOAD2 AT
1 mg/L

LOAD!
OVER
1 mglL

230
62

227
71

160
108

150
97

87
124

94
109

74
31

20
78

2,313

2,339

1,774

1,348

1,217

1,045

1,090

45

350
210

317
208

308
217

273
222

227
219

232
194

177
105

55
89

13,870
1,390

7,295
232

6,685
262

6,491
259

5,740
228

4,058
234

3,369
210

2,306
250

1,063
-40

4,750
5,110

1,952
2,373

1,932
1,267

2,159
1,000

1,766
967

1,798
1,109

1,540
982

729
881

811
101

54
123

54
89

54
129

72
125

89
118

116
76

12
48

104
28

Phosphorus ioadings for 1975 through 1980 are reported for sewage treatment p1ants discharging direct1y
in the U.S. and over 4,500 m3/d
to the 1akes and for a11 indirect dischargers over 3,800 m3/d (1 MGD)
(1 MIGD) in Canada.
1.0 mg/L is
ZExpected 1oad with a1] municipa1ities at 1.0 mg/L "P", ca1cu1ated using 1980 f1ow data.
d
the
internationa1
portion of
an
Ontario,
Lake
Erie,
Lake
presentiy an Agreement requirement oniy for
the St. Lawrence River.

3Excess - Reported 1oading for 1980 minus

ca1cu1ated loading if eff1uent concentration were 1 mg/L.

1, 1979 Canadian data are for ca1endar year 1980; U.S. data are for water year 1980 (October
September 30, 1980).
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1972 US Load Estimate 13,870 tonnes per year
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Figure 2 graphically shows the decreases which have been achieved in
municipal phosphorus loadings to Lake Ontario. The total load has been
reduced from 9,860 t/a in 1972 to 2,522 t/a in 1980. If all municipalities in
the Lake Ontario Basin discharged with an average phosphorus effluent
concentration of 1.0 mg/L, the municipal phosphorus loading would be 1,610
t/a. Although the 1980 load exceeds this loading goal by 912 tonnes,
reductions achieved to date represent achievement of 89% of this goal.

The annual U.S. municipal phosphorus load has been decreased by 3,210 t/a
since 1972, primarily as a result of improvements at several major facilities.

Buffalo and Niagara Falls, New York, which accounted for 45% of the U.S.

to Lake Ontario in 1980, are expected to achieve a phosphorus effluent
concentration of 1.0 mg/L in 1983. This will bring the U.S. considerably
closer to the phosphorus loading goal for Lake Ontario.
The annual Canadian municipal loadings to Lake Ontario have

load

been decreased

by 4,128 t/a since 1972. With the exception of the Hamilton sewage treatment
plant, all major municipal dischargers are close to or below a phosphorus
effluent concentration of 1.0 mg/L. It is expected that the Hamilton facility
will meet the 1.0 mg/L limitation during 1982.
Table 3 shows the five-year phosphorus control performance of municipal

treatment plants discharging more than 10 MGD (38,000 ma/d).

These are the

largest plants in the Lower Lakes Basin and are responsible for most of the
municipal phosphorus load to these lakes. Of this group, 13 out of 29 United
States plants and 12 out of 19 Canadian plants discharged effluents with
'phosphorus concentrations at or below 1.0 mg/L during 1980.
Table 4 lists nine of the largest sewage treatment plants in the Lower
Lakes Basin which, in 1980, did not achieve an average phosphorus effluent
concentration of 1.0 mg/L. The 1980 loading for each of these facilities is
presented, along with the loading expected if the phosphorus concentration in
their effluent were 1.0 mg/L. Table 4 also summarizes construction completion
dates and the status of activities at each facility. The target date for
achieving a 1 mg/L effluent limitation for municipal dischargers on the Lower
Lakes is December 31, 1982. In most cases, this target will be met. Further,
during 1981, the Detroit, Akron, Rochester, and Syracuse municipal treatment
plants achieved the 1.0 mg/L effluent limitation.
UPPER LAKES
Table 2 summarizes reported municipal phosphorus loads in the Upper Great
Lakes Basin for 1975 through 1980. All U.S. jurisdictions in the Upper Lakes
Basin now require phosphorus removal to achieve an effluent concentration of
1.0 mg/L. In 1980, over 70% of all U.S. treatment facilities in the Upper
Lakes Basin either met or did better than this limitation. In Ontario, for
the Upper Lakes Basin, the requirement is 80% phosphorus removal. This is
currently required only at those facilities in areas where the need to control
phosphorus has been demonstrated. A proposal to include phosphorus removal at
all facilities over 1 MIGD and to standardize at 1.0 mg/L is currently under
study.
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TABLE 3
MUNICIPAL PLANTS IN THE LOWER GREAT LAKES OVER 38,000 m3/d (10 M60), 1980 FLON
REPORTED PHOSPHORUS LOADS
(tonnes per year)
1976
1977
1978
1979

1980a

563
52
26
16
22
33*
4723
38
135
12*
292
180
264
152
137
16
61*
34
m9
140

362
64
23
17
10
33*
4121
34
11
13
204
160
187
106
124
13
52
113
1%
140

159
33*
24
8
11
33*
3773
34
10
12
349
260
176
328
140
9
37
99
M9
160

7
31
23
14
23
19

18
34
26
15
38
32

12
22
27
13
31
39

United States:
Amherst S.D. 16
Buffalo S.A. STP
Niagara Falls STP
Tonawanda STP #2 (T)
Lockport STP
Monroe Co. STP-MN QUR
Rochester STP (Frank)
Syracuse Metro STP
Rochester Gates-Chili

44
602
93
87*
7
40
190
223
48

47
554
220*
87*
1
22
145
206
54

52
656
297
87*
2
15
116
297
58

48
646
89
89
3
16
122
224
51

Canada:
Skyway STP
Mm tm HP
Toronto Humber STP
Toronto Main STP
Clarkson STP
Lakeview STP
Niagara Falls Stamford
Oshawa Harmony Creek
North Toronto STP
Peterborough STP
Highland Creek STP

31
1%
150
967
91
226
47
62
8
18
175

22
HO
117
321
42
222
24
29
11
22
47

18
no
116
219
28
119
22
26
9
17
73

4O
51

51
17

90
190

MUNICIPAL PLANTS

EXPECTED PHOSPHORUS
LOAD AT 1 mg/L
(tonnes per year)

1980 AVERAGE ANNUAL
EFFLUENT PHOSPHORUS
CONCENTRATION (mg/L)

LAKE ERIE

United States:
Wayne County DPH STP
Ann Arbor STP
Port Huron STP
Pontiac STP
Monroe STP
Warren STP
Detroit STP
Fort Wayne STP
Lima STP
Sandusky STP
Toledo STP
Akron STP
Cleveland Easterly STP
Cleveland Southerly STP
Cleveland Westerly STP
Rocky River STP
Lakewood STP
Lorain STP
EdeSW
Erie STP
Canada:
Sarnia STP
Windsor Hesterly STP
Brantford STP '
Guelph STP
Kitchener STP
London Greenway STP

109
45
21
5
4
33
2620
28
12
13
273
139
105
439
146
20
12
135
W4
158

135
14
15
4
5
3O
1535
23
24
31
116
233
99
388
245
35
10
58
N2
131

146
14
15
3
4
30
1442
22
30
11
88
180
66
306
131
34
12
15
62
116

117
25
16
21
16
40
926
51
22
16
123
111
160
141
43
15
15
22
E
82

1.2
0.58
0.88
0.15
0.23
0.76
1.56
0.45
1.4
0.71
0.72
1.6
0.41
2.2
3.1
2.4
0.75
0.69
24
1.4

12
28
20
14
26
20

19
33
12
15
16
37

16
35
11
18
11
33

16
35
16
14
22
37

1.0
1.0
0.7
1.3
0.5
0.9

48*
635
193
18
9
16
207
208
20

69
496
175
24
14
16
204
155
25

17
229
75
18
16
18
123
87
16

4.2
2.13
2.3
1.4
0.85
0.94
1.7
1.8
1.6

39
we
138
207
12
65
15
57
9
18
55

27
N3
140
231
24
81
16
44
13
27
42

23
M7
128
281
20
62
16
14
17
19
69

23
89
143
282
21
62
15
20
14
17
56

1.0
22
0.9
1.0
1.0
1.0
1.1
0.7
1.2
1.1
1.2

80
22

44
20

37
20

17
20

2.2
1.0

LAKE ONTARIO

ST. LAWRENCE RIVER
Canada:
Cornwall STP
Kingston

* Estimated.
a. Canadian data are for calendar year 1980; U.S. data are for water year 1980.
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TABLE 4
MAJOR MUNICIPAL DISCHARGERS IN THE LONER LAKES EXCEEDING THE 1 MG/L TARGET

FACILITY

JURISDICTION

FLON
(lO m ld)

1 9 8 0
P E R F O R MA N C E
D A T A
EFFLUENT
ACTUAL 6
CALCULATED EXCESS
CONCENTRATION
LOADING
LOADING
(tonnes)
AT 1 mg/L LOADING
(EBA)

EXPECTED DATE
TO ACHIEVE
I MG/L EFFLUENT
LIMITATION

REMARKS

Michigan

Cleveland

Ohio

- Southerly STP
- Hesterly STP

2,536

1,440

926

514

Complete

386
117

um
NM

Detroit STP

306
131

141
43

165

1982
1982

H
0

LAKE ERIE

180

111

496

229

175

75

Ohio

304

Buffalo STP

New York

628

Niagara Falls STP

New York

204

Akron STP

Approximately $400 million in federal
funds received to date for facility
construction. Equipment for phosphorus
removal now in place and in operation.
Preliminary 1981 information indicates
achievement of the 1.0 mg/L limitation.
More than $410 million spent to date to
upgrade treatment and collection systems
and to install phosphorus controls.

1982

Limited phosphorus control presently in
operation at facility. 1.0 mg/L effluent
limitation met in spring 1981 through use
of synthetic polymer coagulants. Additional renovations under way to improve
phosphorus removal. Additional sewers and
expansion also planned. Further, a
municipal ordinance limits phosphorus in
laundry detergents.

267

1983

Facilities in place for phosphorus
removal.
However, limitations in sludge
digestion capacity preclude full operation
of these facilities. Corrective measures
currently under way.

100

1983

Carbon treatment system shut down since

LAKE ONTARIO

2.3

July 1978.

EPA and NYDEC filed suit

against city on May 6, 1981 to attempt to
remedy problems. Federal funds received

to investigate remedial works.
Rochester
(Frank) STP

New Vork

Syracuse STP

New York

Hamilton STP

Ontario

a.

1.7

204

123

239

1.8

155

87

245

2.2

197

89

81

108

Complete

Plant currently meeting phosphorus limit.

Complete

Tertiary treatment units on line March
1981. Achievement of 1 mg/L phosphorus
limit was expected bySeptember 1981.
Municipality is to present by October 1981
a progrun to meet phosphorus effluent
requirements as soon as practicable after
that date.

Canadian data are for calendar year 1980; U.S. data are for water year 1980 (October 1, 1979 - September 30, 1980).
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Table 5 displays the 5-year phosphorus removal performance of the

treatment plants discharging over 10 MGD (38,000 ma/d) in the Upper Lakes.

These are the largest plants in the Upper Lakes Basin and discharge most of
the municipal phosphorus load to the Upper Lakes. The 1980 flow-weighted
average municipal phosphorus concentration for each of the Upper Lakes, based
on these largest U.S. plants, is less than 1.0 mg/L. Three major Canadian
wastewater treatment plants in the Upper Lakes Basin do not have phosphorus
removal at this time.

These facilities are under construction at Thunder Bay,

and programs to incorporate phosphorus removal facilities at Sault Ste. Marie
and at Sudbury are under study.

INDUSTRIAL
Table 6 lists industrial and, for comparison, municipal phosphorus loads
to each of the Great Lakes. 1980 is the first year for which all known
significant U.S. industrial loads are reported. Previous years' loading
estimates were based on fragmentary data, and included facilities reporting
ambient levels of phosphorus or having minor phosphorus discharges. These
refined loading estimates confirm that, with the exception of Lake Superior

(36.0%), Lake Michigan (13.3%), and the international portion of the St.

Lawrence River (13.1%), the loadings from industries constitute a relatively
small part of the total point source load.
Table 7 identifies industrial facilities releasing more than two tonnes of

phosphorus per year.
Several of these facilities discharge into identified
areas of concern, including: Thunder Bay, Ontario; Peninsula Harbour,
Ontario; Green Bay, Wisconsin; Spanish River, Ontario; Detroit River;
Cleveland, Ohio; Niagara River; Rochester Embayment, New York; Hamilton

Harbour, Ontario; and Cornwall-Massena. On the lower Fox River, the input of
phosphorus from the pulp and paper manufacturing industry alone was 128.5

tonnes in 1980; this was more than half of the total point source phosphorus

load entering Green Bay. In Thunder Bay, industries discharged 80.7 tonnes of
phosphorus in 1980, compared to a municipal loading of 102 tonnes.
In Green Bay and Thunder Bay, as well as in other Great Lakes sub-basin
areas, the bulk of the industrial contribution of phosphorus is concentrated
in a few dischargers releasing phosphorus in the vicinity of 10-50 tonnes per

year.

As a contrast, a municipal plant discharging 1 MGD (3,800 ma/d) at

1.0 mg/L would discharge 1.4 tonnes per year.

Detailed information about industrial discharges of phosphorus is on file
at the International Joint Commission's Great Lakes Regional Office in Windsor.

DATA COMPILATION
The 1980 U.S. point source phosphorus loads were estimated from raw data

submitted by the individual jurisdictions to the Water Quality Board's Point

Source Coordinators.

These loads were

based on monthly phosphorus loads

calculated for the 1980 water year (October 1, 1979 to September 30, 1980).

The reported loads are more representative of actual operating conditions,
such as wet/dry weather flow periods and other seasonal and operation and
maintenance variations, than would be estimates based on average annual flow
and concentration values.
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TABLE 5

MUNICIPAL PLANTS IN THE UPPER GREAT LAKES OVER 38,000 m /d (10 M60), 1980 FLOW

MUNICIPAL PLANTS

1975

REPORTED PHOSPHORUS LOADS
(tonnes per year)
1979
1978
1977
1976

1980a

EXPECTED PHOSPHORUS
LOAD AT 1 mg/L
(tonnes per year)

1980 AVERAGE ANNUAL
EFFLUENT PHOSPHORUS
CONCENTRATION (mg/L)

LAKE SUPERIOR
United States:
West Lake Superior 5.0.
Canada:
Thimder Bay STP

120*

130

82

74

28

40

44

0.90

57

65

102

91

117

102

29

3.5

28
92
211*
1
4
77
20
51
9*
26
82
45
202
31
128
151
402
124
39
2

34
196
243
105
4
47
15
49
9*
18
95
19
210
29
238
151
271
106
20
4

14
1,17
68
91*
4
16
28
49*
9*
17
153
43
251
46
69
111
195
52
23
4

17
100
41
15
3
27
32
28
9
13
107
102
170
33
46
74
139
43
16
3

31
89
40
16
4
14
3O
31
11
15
103
61
205
43
33
75
80
33
23
3

48
57
27
19
4
14
26
24
12
15
123
27
193
45
29
'64
56
28
14
5

23
51
54
57
15
21
17
34
14
18
43
16
68
17
47
166
99
33
27
45

2.1
1.1
0.50
0.32
0.29
0.63
1.5
0.69
0.90
0.82
2.8
1.7
2.8
2.7
0.62
0.38
0.56
0.85
0.51
0.10

12
66*
37*
87

16
66*
37*
50

58
66*
35*
44*

17
66
41
30

6
63
35
31

5
38
41
34

15
45
27
39

0.32
0.85
1.5
0.87

48
31

51
3O

68
36

76
25

55
34

35
27

15
20

2.3
1.3

LAKE MICHIGAN
United States:
East Chicago STP
Gary STP
Hamond STP
South Bend STP
Mishawaka STP
ETkhart STP
Battle Creek STP
Lansing STP
East Lansing STP
Jackson STP
Ka1 amazoo STP
Wyoming STP
Grand Rapids STP
AppTeton STP
Green Bay STP
MiTwaukee Jones Isiand
Milwaukee South Shore
Racine STP
Kenosha STP
Muskegon County STP
LAKE HURON

United States:
Bay_City STP
FTint STP
Genessee County Drain Co.
Saginaw STP
Canada:

SauTt Ste. Marie STP.
Sudbury STP
*

Estimated.

are for water year 1980.
a. Canadian data are for ca1endar year 1980; U.S. data
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TABLE 6
1980 POINT SOURCE* PHOSPHORUS LOADINGS TO THE GREAT LAKESa

(tonnes per year)

MUNICIPAL

INDUSTRIAL

TOTAL

PERCENT
INDUSTRIAL

LAKE SUPERIOR
Canada
United States

109
94

113
1

222
95

36.0

1,045

160

1,205

13.3

194

19

213

LAKE MICHIGAN
United States
LAKE HURON
Canada

United States

4

232

236

5.1

LAKE ERIE
Canada

United States

210

36

3,369

115

246

3,484

4-0

LAKE ONTARIO
Canada

United States

982

79

1,540

41

76

29

1,061

1,581

4.5

ST. LAWRENCE RIVER
Canada

United States

*

116

O

105

116

13-1

IncTudes both direct and indirect discharges.

a. Canadian data are for caTendar year 1980; U.S. data are for water year

1980.
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TABLE 7

INDUSTRIAL POINT SOURCES DISCHARGING MORE THAN 2 TONNES PER YEAR
OF TOTAL PHOSPHORUS TO THE GREAT LAKES IN 1980
DISCHARGER

LOCATION

FLOH

jJO mS/d)

PHOSPHORUS
CONCENTRATION

(mg/L)

PHOSPHORUS
LOADING

(t/yr)

LAKE SUPERIOR
United States
None
Canada

Abitibi Paper Co. (Three Mills)
American Can Co. of Canada Ltd.
Domtar Packaging Ltd.
Kimberly Clark of Canada Ltd.
Great Lakes Forest Products Ltd.
Industrial Grain Products Ltd.

LAKE MICHIGAN
United §tates
Manistique Pulp and Paper
Packaging Corp. of America
Parke Davis and Co.
U.S. Air Force
Energy Co op. Inc.
Appleton Papers

Bergstrom Paper

Consolidated Papers
Fort Howard Paper
Midtep Paper
Niagara of Nisc. Paper
Procter & Gamble
Thilmany Pulp & Paper

Thunder Bay, ONT
Marathon, ONT
Red Rock, ONT
Terrace Bay, ONT
Thunder Bay, ONT
Thunder Bay, ONT

94.6
86.9
90.8
108.6
213.0
1.6

~
-

9.1
18.3
6.2
7.7
46.0
25.6

Manistique, MI
Filer City, MI
Holland, MI
Gwinn, MI
E. Chicago, IN
Appleton, WI

11.0
25.4
31.0
3.0
12.5
20.0

0.74
0.46
0.33
2.1
0.56
6.2

3.0
4.3
3.7
2.3
2.6
46

Appleton, WI
Green Bay, WI
Kimberly, WI
Niagara, NI
Green Bay, WI
Menasha, NI

78.0
58.7
39.4
24.2
14.4
73.1

0.31
0.58
0.25
0.49
1.3
1.4

8.8
12
3.6
4.4
6.9
38

Sudbury, ONT
Espanola, ONT

111.0
122.3

-

4.
13.9

Nyandotte, MI
Dearborn, MI
Dearborn, MI

25.0
24.2
31.4

Neenah, H1

14.8

0.74

4.0

LAKE HURON
United States
None
Canada

Inco
Eddy Forest Products Ltd.

LAKE ERIE
United States
BASF Nyandotte Corp.
Ford Motor Co.
Ford Motor Co. - SSECO

Monsanto Co.

Trenton, MI

50.0

1.6

Modern Tool & Die
Standard Oil

Hillard, OH
Lima, OH

0.6
17.0

47.7
0.44

Tend-R-Fresh Poultry
Omstead Foods Ltd.
Chrysler Canada, Ltd.

Petersburg, ONT
Hheatley, ONT
Windsor, ONT

Central Soya

Ford Motor Co.
Republic Steel

Canada

CIL

LAKE ONTARIO
United States
Eastman Kodak
Canada

0.4
0.47
0.26

Decatur, IN
Brookpark, OH
Cleveland, OH

2.7
7.7
10.0

324.0

Rochester, NY

102.2

Thorold, ONT

General Motors Ltd. (Plant Two)
Cyanamid Canada Ltd. Nelland

St. Catherines, ONT
Niagara Falls, ONT

Stelco
Ford Motor Co. of Canada Ltd.

11.5
160.1

Courtright, ONT

Abitibi Prov. Paper Co. Ltd.
Ontario Paper Ltd.

1.3

St. Catherines, ONT

8.7

3.13
-

36

-

Cornwall, ONT

121.1

13.1
30.6

0.95

-

110.0
24.9

1,240.0
13.4

4.0

10.5
2.8

4.2
10.2
4.4

-

Hamilton, ONT
Oakville, ONT

30

-

22.4

125.0

3.6
4.2
3.0

6.2

10.7

-

14.2

-

19.0
2.9

-

23.7

2.4
18.3

ST. LAURENCE RIVER
Unite
ates
None
Canada

Domtar Fine Papers Ltd.

Kraft Foods Ltd.

Ingleside, ONT
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2.2

-

3.3

The Ontario loading data is reported for the 1980 calendar year on the

basis of the annual daily average flow rate multiplied by the annual average
concentration.

NONPDINT SOURCES - WATERSHED MANAGEMENT STUDIES
Nonpoint land runoff began to emerge during the 1960's as a major cause of

pollution problems, including nutrients, sediments, and toxic substances, in

the Great Lakes and especially for Lake Erie. Initially, the importance of
land runoff was obscured by the severe pollution from municipal and industrial
sources.
The Parties, recognizing the need to better understand the issue,
established the Pollution from Land Use Activities Reference Group (PLUARG)
when the first Great Lakes Water Quality Agreement was signed in 1972. The
findings from PLUARG have quantified the problems and suggested solutions.
Numerous demonstration programs were funded concurrently with and subsequent
to PLUARG, in order to develop a coherent nonpoint control strategy, establish
the most cost-effective measures, and to gauge public response to these

measures.

The 1978 Agreement mandated that programs and measures be developed and
implemented to abate pollution from agricultural, forestry, and other land use
activities. Progress toward meeting the commitments in the Agreement is
discussed in Part IV of this report. This section discusses representative
management initiatives which have been undertaken in Canada and the United
States to effectively abate nonpoint inputs of phosphorus. The U.S.
initiative described below demonstrates the impact of agricultural land use on
water quality, and the effectiveness of alternative soil conservation

measures, including no-till and minimum till practices, to reduce phosphorus
inputs to streams. The Canadian initiatives describe measures to control
nonpoint pollution in the Thames River Basin, the development of a
comprehensive water quality management strategy for the Avon River watershed,
and the study of pollution problems in the Grand River Basin.
Watersheds in the Lake Erie Basin were selected, since that lake is the

most seriously impacted from nutrient inputs. The Lake Erie Basin covers
20,000 square miles in the United States and 10,000 square miles in Canada.
The lake itself covers about 10,000 square miles. About 20% of the water
enters the lake via land runoff from the drainage basin.

UNITED STATES
In the United States, 89% of the land is in non-urban use.

Agricultural

uses account for 50%, including 35% in cropland. Detailed information on land
uses, topography, and soil types is contained in the PLUARG'background reports
and in reports from the Great Lakes Basin Commission.
Within the U.S. portion of the Lake Erie Basin, the majority of phosphorus
loading from nonpoint sources is located in the western portion, stretching
from the Cuyahoga River at Cleveland westward to the Raisin River at Monroe,
Michigan. Within this area, a series of demonstration projects has been
carried out and has led to a U.S. strategy for nonpoint source control.
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The Maumee River is the largest single source of phosphorus from land
runoff as it provides approximately 1/3 of the flow from all U.S. tributaries
to Lake Erie. The Basin covers much of northwestern Ohio and extends into
Indiana and Michigan. The area is former lake bottom and in more recent
history was swampland.

Soils are fine textured, contain much clay, and are

high in nutrients, including phosphorus.

The Basin is intensively farmed in

row crops, and the soils are subject to erosion.

Erosion is such that, unlike

most other rivers, sediment and phosphorus concentration increase as flow
increases.

Most of the U.S. demonstration projects have been located within

the Maumee River Basin or in the adjacent and similar Sandusky River Basin.
BLACK CREEK PROJECT

,

//

The Black Creek Project in the Maumee River Basin was initiated in the

early 1970's to measure the impact of agricultural land uses on water quality
and the effectiveness of soil conservation measures in reducing phosphorus
loads to streams. Water quality was monitored before and after implementing
32 different management practices. Ninety-five percent of the 196 farm owners
in the 12,000 acre project area became cooperators in a novel blend of
technical expertise (including computer projections) and practical farming.
Treatment measures were accomplished on 80% of the farming units.
Management measures included stream bank stabilization, grassed waterways,
field borders, strip cropping, terracing with tile outlets, grade
stabilization structures, sediment control basins, livestock exclusion from

streams, and alternative tillage practices.

-

Water quality was studied not only in terms of suspended solids and water

chemistry, but also in terms of biota and response to land use practices.
major findings from the Black Creek Project were:

1)

The

Major amounts of sediment and sediment-associated phosphorus move
from land into streams during rainfall events, and large storms

account for a high percentage of the load. An example is the storm
of May 1975 which carried an estimate 30-50% of the total annual
load in Black Creek. Another example '5 that the 40% decrease
between the heaviest and lightest rainfall years, resulted in a 60%
reduction in runoff, a greater than fourfold reduction in sediment
yield, and nearly a fivefold decrease in nutriemt loadings.
2)

Fish and other organisms were strongly affected by land use
practices, including those resulting in high rates of soil loss. The
studies clearly showed the importance of addressing aquatic ecology
and the ecosystem as a whole rather than just water chemistry and
over-simplified indicators.

3)

Many'measures were found to be effective and to complement each other

but to differ widely in cost.

For example, tile outlet terraces were

the single most effective measure but, in cost terms, modified

tillage practices were found to be less costly per unit of control.
When a high degree of control is needed, both practices could be used
on the same land.
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4)

Results of the demonstrations did not confirm expectations in some

instances. For example, at the outset of the study there was much
concern on the part of both farmers and agency personnel over stream

bank erosion as a source of sediment and nutrients. Actual results
showed that bank stabilization accounted for relatively little of the

loading (7%) and was quite costly.

5)

6)

In terms of cost effectiveness, tillage practices which leave a rough

surface and crop residues which cover a large percentage of the soil
surface are clearly the best practice to employ to obtain the most
reduction for dollar invested.
The Soil and Water Conservation District can, as a local unit of

government, provide the institutional base needed to carry out an
effective program for implementing control of nonpoint pollution from
land runoff.

7)

A computerized simulation model (ANSWERS) can be successfully used to
predict the interacting processes of sediment yield and its effect on
water quality. The model also can predict the cost effectiveness of
alternative practices.

HONEY CREEK PROJECT
The Honey Creek Project, in the Sandusky River Basin in Ohio, began in

1977 under the direction of the Corps of Engineers. The objective was to
demonstrate modified tillage practices designed to improve water quality,
demonstrate ways of getting practices accepted, and inform people about the
relationship of farm practices to water quality and the control of soil and
nutrient losses in this 120,000-acre watershed. Expert assistance and
equipment were provided to farmers to demonstrate various tillage practices
ranging from limited till-disking and chisel plowing to strict no-till
planting without prior cultivation. No-till was found to be clearly the most
effective from a water quality viewpoint and, in many applications, no-till
actually increased productivity and in every case resulted in a net dollar
benefit to the farmer because of reduced production costs.
DEFIANCE COUNTY PROJECT

The Defiance County Project, funded by EPA in 1980, is designed to

demonstrate ridging and no-till as effective control measures on heavy, poorly

drained soils. Forming ridges for planting provides soil which drains and
which warms up earlier than the surrounding soil. The project is expected to
open the way to applying no-till to additional soil types common in the lake
plains area.
ALLEN COUNTY PROJECT

An EPA-funded demonstration project in Allen County, Ohio in 1980
indicates that minimum tillage and especially no-till can be accepted county
wide rather than in just a concentrated watershed area, and can be
accomplished by providing expertise and equipment but without
subsidypayments.
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TRI-STATE LAKE ERIE NO TILL IMPLEMENTATION
Based upon the success of earlier demonstrations, EPA has provided funds
to soil and water conservation districts in 19 counties in 1981. Funding is
for three years for the purpose of acquiring no-till equipment and for hiring
technicians to provide direct assistance to farmers. These projects, to
accelerate the adoption of no-till, are being supported by existing U.S.D.A.
programs for pest management and fertility management.
SUMMARY
U.S. watershed management programs and demonstrations began by focusing on
individual small watersheds but have evolved rapidly, based upon the positive
results from no-till practices and the need to control nonpoint sources of
phosphorus to meet Water Quality Agreement loading objectives. The U.S.
strategy now emphasizes accelerating the adoption of no-till and
minimum-tillage practices throughout the western portion of the Lake Erie
watershed rather than detailed study of small watersheds. This strategy has
evolved over time and is gaining wider acceptance, in part because of concerns
for soil conservation, water quality, energy conservation, and reductions in
dollar and Tabor costs. Financial and technical assistance is provided to
farmers through local soil conservation district offices located in the
western basin of Lake Erie.
Conservation tillage is a logical strategy because it is a low cost
measure and because it stops erosion before it begins and keeps soils and
associated nutrients in place.
CANADA
Agriculture is the dominant land use in the Canadian portion of the Lake
Erie Basin, accounting for 80% of the total land area, of which 50% is in
cropland. Agricultural activity is diversified and varies from area to area,
depending on soil and climatic conditions. It includes cash cropping, mixed
farming, livestock raising, and dairying. In general, farming activity is
more intensive in the lower portion of the basin, with a higher proportion of
row crops. Throughout the watershed, but particularly in the southern
portion, the amount of arable acreage and crop yields have been expanded by

the installation of artificial drainage works.

.

Within the Canadian portion of the Lake Erie Basin, approximately 60% of
the total diffuse source phosphorus loading to the lake comes via the Thames
and Grand Rivers. These two rivers drain 55% of the Basin and account for
approximately two thirds of the flow from all Canadian tributaries to Lake
Erie. As a result, Canadian management efforts to reduce pollution from
non-point sources to Lake Erie have focussed on the Thames and Grand River

watersheds.

Over the past few years, Ontario has undertaken comprehensive water
management studies in these two sub-basins. Among the a encies participating
in the studies were the Ministry of the Environment (MOEI, the Ministry of
Natural Resources (MNRl, the Ministry of Agriculture and Food (OMAF), and the

Conservation Authorities. For each watershed, the agencies involved assessed
the availability and quality of both surface and ground water, inventoried all
water uses and related land uses, assessed the type and extent of existing and
potential water resource problems, identified the causes of these problems,
and proposed various water management alternatives to deal with them. The
alternatives were then evaluated and comprehensive watershed management plans
were developed.
One of the principal issues investigated by the studies was pollution from
nonpoint sources. The main pollutants of concern were nutrients, in
particular phosphorus, and sediments. Each study determined the significance,
causes, and extent of diffuse source loadings to their watershed and made
specific recommendations for their reduction. The recommendations were
outlined in the water management plans. Various provincial agencies are
currently in the process of implementing these recommendations.
THAMES RIVER BASIN
Thames River Implementation Committee
The Thames River Implementation Committee (TRIC) was formed in 1976 to
implement recommendations pertaining to the control of nonpoint source
pollution in the Thames River Basin. The recommendations were the product of

the 1975 Thames River Water Management Study.

TRIC is a joint committee of

government agencies and other bodies assigned to "overcome communication and
coordination problems related to water management in the basin and to
implement planning on a watershed basis . TRIC includes representatives from
the MOE, MNR, OMAF, the Upper Thames River Conservation Authority, the Lower
Thames Valley Conservation Authority, the Municipal Engineers Association, and
the Ontario Federation of Agriculture. Funding for TRIC is split equally
between MOE and MNR. The current budget is $290,000.
Efforts are being directed towards familiarizing residents of the
watershed with the existence, role, and objectives of TRIC in coordinating
water management efforts within the Thames River Basin, and also with respect
to the significance of nonpoint sources of water pollution. Educational and
extension efforts to foster acceptance of the purpose and objectives of
watershed planning and the need for soil conservation and good land use
practices, have received foremost attention. Promotional programs are being
undertaken wherever
possiblein conjunction with existing public agencies and
interest groups.

To enhance the information and education program, the following projects
are being undertaken: the preparation of a brochure on TRIC programs and

objectives;

information brochures and education efforts on effective land use

practices; work with OMAF to develop appropriate "fact sheets"; construction
of display units to be used at farm shows and meetings; and presentations at
public functions and private meetings to familiarize watershed residents with
the TRIC program.
As recommended in the PLUARG report, TRIC, with the assistance of the

Lands Directorate of Environment Canada, is identifying the key contributing
areas and is concentrating its efforts in these areas. Because of the much
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higher probability of eroded soil particles being delivered from these areas
to surface water, these areas are receiving first priority in the
implementation of a remedial measures program.

Using the results of two field surveys (1977 and 1980) and a farmer
questionnaire survey (1978), practical demonstration projects have been

established at locations throughout the watershed. The sites provide visual
evidence of the nature and value of erosion control measures and effective
land use practices. Increased assistance is also given to farmers in the
assessment and application of sound soil conservation practices. The
expertise of two agricultural engineers, an agronomist, and an agricultural
technician as well as several short term and seasonal staff have been secured
to aid in these projects. Wherever possible, demonstrations are undertaken in
conjunction with local soil and crop improvement associations.

The following projects have been implemented:
1.

Identification of good and poor management practices and existing or
potential erosion situations

2.

The preparation of a catalogue of existing good land management
practices

3.

Implementation of the appropriate remedial measures on selected
demonstration sites throughout the basin.

To illustrate the benefits of good land management practices, TRIC has
developed to date seven sites where various tillage practices - ranging from
offset disking and moldboard ploughing without washboards to strict no-till
planting without prior cultivation - have been demonstrated. In addition,
eleven surface erosion control demonstration sites are being implemented to
illustrate the benefits of such measures as grassed waterways, rock chutes,

berms, diversions, and drop inlets. All these demonstration sites will serve
primarily as informational/educational projects, promoting conservation
measures among farmers in the basin by providing visual evidence of the nature
and value of erosion control measures and effective land use practices.
A paramount need is guidelines for minimizing environmental impacts
associated with municipal drain construction and maintenance projects. TRIC's
implementation activities in this area are based on a consideration of varying
conditions and concerns throughout the basin. Activities include:
1.

Monitoring of current drain construction practices

2.

Technical and financial assistance in demonstrating proper drain
construction and maintenance practices

3.

Development of a Guideline Booklet entitled, "A Practical Guide for
Municipal Drains", for use by contractors and individual farmers
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4.

Implementation of several municipal drain clean out/demonstration

projects incorporating conservation measures such as bank grading,

seeding (using a variety of seed mixtures) and tile outlet
protection.

The largest of these projects is the Meisner drain with

a budget of $150,000, $80,000 of which is going towards erosion
control measures.

Throughout all its efforts, TRIC is maintaining close liaison with OMAF,

the Ontario Federation of Agriculture, soil

and crop improvement associations,

conservation authorities, and basin farmers through the use of newsletters,
displays, presentations, and press releases.
Stratford/Avon River Environmental Management Project

The Avon River watershed, upstream in the Thames River Basin, was selected

for a two-year, $850,000 demonstration project, which began April 1, 1980.
This watershed was also selected because of significant water quality problems
in the Avon River, identified in earlier water quality studies.

The objective of the project is to develop a comprehensive water quality
management strategy for the Avon River watershed. The findings may also be
applicable to other watersheds. The study is focussing on and is
incorporating urban, rural, and in-stream measures for improving water quality.
Much of the field activity thus far has been directed at rural diffuse
source management. Activities related to urban and in stream management have
concentrated primarily on monitoring, sampling, and modelling.
A number of rural land management field demonstrations have taken place.
Tillage plots have been established at five sites where comparative
evaluations of conventional tillage practices vs. conservation tillage
practices are being made. For the demonstration, cooperators are supplied
with a mulch tiller and a conservation planter. Measurements are being taken
of relative soil losses, operational costs, and crop yields.
Erosion control measures such as grass waterways, cattle access controls,
and rock chutes are being utilized to demonstrate the various structural means
for resolving existing or potential rural or gully erosion problems.
Proper drain construction and maintenance practices are also being
demonstrated. A major drain cleanout was undertaken under the auspices of the
project and the Thames River Implementation Program along with the cooperating
landowners. Construction practices such as bottom cleanout only, proper
grading and re-vegetation of side slopes, tile outlet protection, and bank
stabilization with rip-rap where necessary were demonstrated. A sediment pond
was constructed as part of the drain in order to monitor the amount and nature
of sediment buildup over time.
In order to test the receptivity of these and similar conservation
practices, e.g. strip cropping or stream buffers, a 1200 acre area in the head
waters of the Avon River was chosen as a demonstration sub-watershed. Within
this area all affected landowners will be approached with respect to
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implementing proper conservation practices on their property where required.
As well as determining the receptivity of farmers, this longer-term approach
will assist in determining the cumulative effect of broad application of sound
soil conservation practices. Water quality immediately downstream of the
demonstration sub watershed will be continuously monitored as well as a
similar nearby sub-watershed which will not have these practices encouraged.

In order to find suitable demonstration sites and to better understand the

farmer's perspective on soil conservation, a task force was set up in each of

the upper and lower portions of the Avon River Basin. The task forces have
been instrumental in setting up the demonstrations, and will hopefully assist
in the long term promotion of the practices being demonstrated.
While the project is designed primarily to resolve existing water quality
problems in the Avon River, the resultant management strategy will no doubt
have implications beyond the Basin. Those low cost remedial measures
determined to be effective in the project area will hopefully be utilized
elsewhere with similar benefits. General improvement of the water quality in
the Avon River should consequently improve water quality conditions downstream
on the Thames.
In a very broad sense application throughout Ontario of the
principles and practices developed on the Avon River should significantly
improve Great Lakes water quality over time.
GRAND RIVER BASIN
The Grand River Basin study was initiated in response to growing concern
over existing and potential water quality and flooding problems in the Grand
River Basin. The study is directed by the Grand River Implementation
Committee (GRIC), a joint committee consisting of representatives from MOE,
MNR, the Grand River Conservation Authority (GRCA), OMAF, and the Ministries
of housing, treasury, and intergovernmental affairs. The study is scheduled
to be completed by the fall of 1981.

With a budget of $1,663,000, a vast

network of monitoring stations, and data and results from PLUARG, MOE, and
GRCA studies, it is by far the most intensive watershed study
undertakenby
Ontario.

Agricultural runoff was recognized as a major contributor of polluting
materials to the Grand River. As a result, investigation of pollution from
rural sources formed an integral part of the basin's water quality assessment
program.

Pollutant loadings, expressed as unit-area loads, were calculated

for 37 monitoring stations.

By combining and comparing station loads,

high-source areas were identified.

To assess the extent, location, and

severity of diffuse source loadings in these areas, GRIC undertook two field
surveys, as well as a study of aerial photographs. Five regression equations
were also developed to relate measured unit area loads to the sub-basin
characteristits. These models were then used to project pollutant loads to
the years 2001 and 2031 for each sub-basin.
In addition, the study identified the remedial measures that were most
applicable to the Grand River Basin and determined their projected
effectiveness. Researchers also calculated the costs of implementing the
identified remedial measures in the key contributing areas.
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Aithough the Grand River study has yet to be finalized, recommendations to

reduce nonpoint source poiiution have aiready appeared in severai technicai

reports.
It is expected that impiementation of the study's recommendations
wiii cioseiy correspond to efforts currentiy being undertaken in the Thames

River Basin.
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Appendix II
Specific Areas of Concern
INTRODUCTION
BACKGROUND AND PURPOSE
In previous reports, the Water Quality Board had reported on "problem

areas" in the Great Lakes Basin.

A problem area was

any locality where

water

quality was degraded.
However, this approach often lacked the comprehensive
perspective required to assess each situation.
The ecosystem concept provides
this perspective.
In this section, the ecosystem concept is translated and
applied to localized pollution problems, which are designated areas of concern.
The description and evaluation of an area of concern provides a more
holistic perspective to the issue.
Available environmental data - fish,

sediment, and water - are used to provide as complete a description as

possible for each area.

The 1978 Agreement objectives, along with

jurisdictional standards, criteria, and guidelines, provide the basis for
review and evaluation of these data. To the extent possible, the Board has
established the human health and environmental significance of the observed
ecosystem quality. The Board has also established a cause-effect relationship
between observed environmental conditions and the sources of environmental
insult. This leads to a description of regulatory and remedial measures
required to restore ecosystem integrity.

Some of the concerns identified relate to residual effects of sources.
which have been adequately controlled. Improvement in environmental quality
or elimination of the concern will depend on natural restoration processes.
Through the use of a single classification procedure, the Water Quality

Board has established a common basis for selecting and evaluating areas of
concern. The approach has also established a comparable depth and breadth to

the data base required to substantiate a concern.

Through its professional

judgment, the Board has distinguished among these, the areas where the most
severe problems exist.

DEFINITION
An area of concern is identified when an Agreement objective or a
jurisdictional standard, criterion, or guideline has been exceeded.

DESCRIPTION OF CONCERN
In order to provide as complete a description and evaluation of all
potential areas of concern, the following have been considered to the extent
necessary and possible:
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Compilation of surveillance and monitoring data for fish and other
biota, sediment, water column, and air, in order to develop a
description of present and historical conditions.
ii.

Comparison of these data with Agreement objectives and jurisdictional
values in order to establish and substantiate duration and extent of

any violations.

Values for sediment and fish are given in Tables 1

and 2, respectively.

Agreement objectives and jurisdictional values

for water are presented where appropriate in the discussion of
specific areas below.

. Discussion of potential and observed environmental and human health
effects and uses affected.

iv.

Information about biological community structure, e.g. types,
relative abundance, and absolute abundance of benthos and fish.

Consideration of how the community structure reflects and is a
consequence of observed ecosystem quality and anthropogenic inputs.

Discussion about the direction in which the community structure might
shift,

and why, as a consequence of changes in ecosystem quality and

in loadings.

Causes of violations. Specific point source dischargers and/or
nonpoint inputs (including land runoff and the atmosphere) are named
along with the loadings of substances for which violations are
observed. If a violation is the result, in whole or in part, of a
natural phenomenon, this is noted.
vi.

Remedial or corrective measures. Controls presently in place are
described. These are evaluated to determine their present ability to
control the release of a particular substance, the correctability of
the problem, any modifications or additional measures required, and
the probable cost. Observed and/0r projected changes in ecosystem
quality are described.

EVALUATION
The Water Quality Board has prioritized areas of concern into two classes:

1.

A Class "A" designation is assigned to those areas exhibiting
significant environmental degradation, where impairment of beneficial
uses is severe.
A Class "B" designation is assigned to those areas exhibiting
environmental degradation, where uses may be impaired.

The Board employed a set of guidelines to evaluate, from a technical

perspective, available information for each area of concern, in order to
prioritize that concern. The initial questions asked were:

1.

Are one or more Agreement objectives or jurisdictional values
violated?
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TABLE 1
GUIDELINES FOR CLASSIFICATION OF GREAT LAKES SEDIMENTS

(Concentrations in mg/kg dry weight)

PARAMETER
VoiatiTe Soiids
Chemica1 Oxygen Demand

TotaT Kjeidah] Nitrogen

0i] and Grease
Lead
Zinc
Mercury
PoTychiorinated Biphenyi
Ammonia
Cyanide
Phosphorus

Iron
Nickei
Manganese
Arsenic
Cadmium

Chromium
Barium
Copper

NONPOLLUTED

U. S.

<50,000
<40,000

E P A

POLLUTED

HEAVILY

POLLUTED

O TQRéO

50,000-80,000
40,000-80,000

>80,000
>80,000

60,000
50,000

MODERATELY

1,000- 2,000

<1,000

1,000- 2,000
60
40200
9010
1200
750.25
0.10

<1,000
<40
<90
<1
<1
<75
<0.10

420-

<420

650

>2,000

>2,000
>60
>200
>1
>10
>200
>0.25
>650

2,000

1,500
50
100
0.3
0.05
100
0.1

1,000

<17,000
<20
<300
<3

17,000-25,000
50
20
500
3008
3-

>25,000
>50
>500
>8

10,000
25
8

<25
<20
<25

75
60
50

>75
>60
>50

25

_

-

252025-

>6

1

25

Discussion of the appiicabiiity and 1imitations of these guideiines is found
in the report of the Dredging Subcommittee, "Guidelines and Register for
Eva1uation of Great Lakes Dredging Projects", 1981. The U.S. EPA guideiines are

from the report, "Guideiines for Poiiutiona1 Ciassification of Great Lakes Harbor
Sediments".
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TABLE 2
MAXIMUM CONTAMINANT LEVELS IN FISH

(Concentrations in mg/kg wet weight)

PARAMETER

AGREEMENT
OBJECTIVE

U.S. FDA
ACTION LEVEL

CANADA HEALTH
PROTECTION GUIDELINE

(Edibie portion)

(EdibTe portion)

(EdibTe portion)

ATdrin/Dieidrin

0.3

0.3

-

DDT and MetaboTites

1.0a

5.0

5.0

Endrin

0.3

0.3

-

0.3

0.3

-

0.3

0.3

-

SubstantiaTTy

0.1

0.1a

5.0

2.0a

0.3

-

1.0

0.5

5.0

-

0.00005

0.00002

HeptachTor/Hepta

chTor Epoxide

Lindane
Mirex

absent

PoTychTorinated

BiphenyTs

0.1a

Kepone

Mercury

Toxaphene
2,3,7,8-TCDD
(Dioxin)

a.

b.

WhoTe fish

FiTTet with skin.

0.5a

-

2.
3.

Are values exceeded for a significant number of parameters?
ones?

Which

For each parameter, is the violation persistent over a number of

repeat observations?

4.

How many samples were taken?
geographic area?

5.

Is the value for each parameter exceeded by a significant amount?

6.

How

old are the data?

Over what period of time and what

Are such data still relevant?

A positive response to most of these questions would suggest a Class "A" or a
Class "B" classification. A negative response would suggest that no further
evaluation is required at the present time.
To further prioritize the relative severity of a problem, additional
questions were considered:
7.

Is a use impacted?

Which one or ones?

8.

Is the violation related to current discharges or historic
accumulation?

9.

Are there any transboundary implications?

If the responses were positive, then a Class "A" classification would be
suggested. The Board also applied its best professional judgment to help
identify where the most severe problems exist.
The Board acknowledges that the classification for any specific area is

subject to change as knowledge about processes within the lake ecosystem

increases and as the ecosystem responds to remedial measures.

The Board is sensitive to the concern that any classification or
prioritization may be construed as tacit approval to abandon remedial actions
in one area vis a vis another. Wherever an Agreement objective or
jurisdictional value is exceeded, there is a potential or real threat to
public health, impairment of water use, or deleterious impact on the lake or
its denizens, and corrective measures are required.
The Board unequivocally
states that all designated areas are a matter for jurisdictional attention.
However, because of the highly toxic and, therefore, human-health-related
problems associated with some areas, and because of limited financial

resources, the Board believes that prioritization is necessary to assist the

jurisdictions in their respective environmental management programs.

The Board believes that governments should utilize the information

compiled for each area of concern in the formulation of jurisdictional
management plans and in the establishment of priorities for environmental

restoration. Emphasis should be placed on utilization of jurisdictional
resources to correct identified sources of pollution. Improvement of the
surveillance and the remedial programs data base is encouraged insofar as this
will contribute to correction of problems.
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SIGNIFICANT AREAS OF CONCERN
The Water Quaiity Board has identified the 18 most significant areas of
concern (CIass "A"):
Lake Michigan Basin:
Fox River/Southern Green Bay, Wisconsin
Minaukee Estuary, Wisconsin
Waukegan Harbor, IIIinois
Grand CaIumet River and Indiana Harbor CanaI, Indiana
Lake Huron Basin:

St. Marys River
Saginaw River System and Saginaw Bay, Michigan
Lake Erie Basin:
St. CIair River
Detroit River

Rouge River, Michigan
Raisin River, Michigan
Maumee River, Ohio
BIack River, Ohio

Cuyahoga River, Ohio

Ashtabuia River, Ohio

Lake Ontario Basin:
Buffaio River, New York
Niagara River
HamiIton Harbour, Ontario
St. Lawrence River:
Cornwai], Ontario-Massena, New York
The Water Quality Board has aiso identified 21 CIass "B" areas of concern:
Lake Superior Basin:
St. Louis River, Minnesota
Thunder Bay, Ontario
Nipigon Bay, Ontario
Jackfish Bay, Ontario

Peninsuia Harbour, Ontario

Lake Michigan Basin:
Manistique River, Michigan
Menominee River, Michigan-Wisconsin
Sheboygan, Wisconsin
Muskegon, Michigan
White Lake, Montague, Michigan
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Lake Huron Basin:

Spanish River Mouth, Ontario
Penetang Bay to Sturgeon Bay, Ontario
Collingwood, Ontario
Lake Erie Basin:
Clinton River, Michigan

Wheatley Harbour, Ontario
Lake Ontario Basin:

Eighteen Mile Creek, New York

Rochester Embayment, New York

Oswego River, New York

Toronto Waterfront, Ontario
Port Hope, Ontario

Bay of Quinte, Ontario

The environmental quality, discharges, and remedial measures for each

Class "A" and Class "B" area of concern are summarized below. Detailed
information in support of these 39 areas is contained in data files which are
maintained at the International Joint Commission's Great Lakes Regional Office
in Windsor.

The fish data for U.S. areas of concern were obtained from records
compiled by EPA's Great Lakes National Program Office in Chicago. The
sediment data for these areas were drawn primarily from reports prepared by
the U.S. Army Corps of Engineers or by EPA; these reports are available
through EPA's Great Lakes National Program Office. The U.S. water data are
from STORET. The summaries of environmental data for Canadian areas of
concern were provided by the Ontario Ministry of the Environment, Toronto.

In addition, several jurisdictions have published special reports
describing aspects of these areas in detail.
The Board has also compiled available information about other areas in the

Great Lakes; this information is also maintained at the Great Lakes Regional
Office. These other areas are also being kept under close scrutiny and, where

appropriate, the Board encourages the development of information to establish
the nature and extent of uses impacted by discharges or by conditions existing
within these areas.

FOX RIVER AND SOUTHERN GREEN BAY
CLASSIFICATION
Sediments in the Fox River and near the river mouth in Green Bay are
heavily polluted.
Industrial chemicals are present in both fish and water.

The area fishery is impaired, and recreational contact use

restricted.

Classification:

A,

of the water is

ENVIRONMENTAL

DATA

SEDIMENT

The sediments of the lower Fox River and the navigation channel leading
out into Green Bay were examined in an extensive 1977 survey. Sediments in
the river were grossly polluted, with high concentrations of volatile solids,
chemical oxygen demand, total Kjeldahl nitrogen, oil and grease, mercury,
phosphorus, lead, zinc, and amnonia.

PCB's in excess of 10 mg/kg.

The sediments are also contaminated with

Pollutant levels in sediments decrease away from

the river mouth; at the end of the navigation channel, about 16 km from the
river mouth, sediments are classified as unpolluted.

FIS

Fish collected both upstream and at the mouth of the Fox River in 1978 and
1979 were analyzed for more than 20 metals and organic substances. Levels of
PCB routinely exceed the FDA action level of 5.0 mg/kg; the maximum reported
level is 90 mg/kg. DDT and mercury levels were below the FDA action level.
Traces of pentachlorobenzene, a-BHC, HCB, nonachlor, pyridine carboxamide,
tri-, tetra-,

and pentachlorophenol, copper, and chromium have

been reported.

PCB levels exceed the 5.0 mg/kg FDA action level in 18 of 30 fish samples

Duck Creek, Little Suamico
collected from other tributaries to Green Bay:
River, 0conto River, Peshtigo River, Pensaukee River, Big Suamico River, and
Red River.

REMEDIAL MEASURES
The Fox River and Southern Green Bay has the largest concentration of pulp
and paper facilities in the Great Lakes Basin. Sixteen mills discharge
treated waste directly to the watershed while five other mills route their
wastes to local municipalities for treatment.

Over the past decade, the

industry has made significant reductions in their discharge of suspended
solids and BOD, as noted in the 1981 report of the Pulp and Paper Task Force
to the Water Quality Board. However, the local paper mills contributed 128.5
tonnes of phosphorus to the Fox River and Southern Green Bay in 1980; 3 of the
16 mills were discharging phosphorus above a 1.0 mg/L annual average.
The jurisdictions are currently emphasizing control of toxic materials
released by the pulp and paper making processes. As part of their
reapplication for new NPDES permits, individual mills were required during
1979/80 to assess their pulp and paper making processes to determine sources
of toxic contaminants in the wastewater. Upon review of these submittals, two
mills, Fort Howard Paper Company and Bergstrom Paper Company, were identified
as being of special concern due to PCB inputs from paper recycle operations.
Municipal discharges are the second most significant source of pollutants
in the Fox River system. All facilities, with the exception of Portage,
Wisconsin, have or will have completed their construction programs by the end
of 1981. All facilities have some degree of phosphorus removal, with only 3
of 17 discharging above a 1.0 mg/L annual average. The Green Bay municipal
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treatment facility is noteworthy because it is the largest plant discharging
to Green Bay (33.7 M60) and because of the high ammonia levels (52.2 mg/L) in
its effluent.

MILWAUKEE ESTUARY
CLASSIFICATION
The Milwaukee Estuary, including Milwaukee Harbor and inflowing
tributaries (Milwaukee River, Menomonee River, and Kinnickinnic River),

contain heavily polluted sediments, contaminated fish, and degraded water.

The fishery is impaired.

Classification:

A.

ENVIRONMENTAL DATA
SEDIMENT
Surveys conducted in 1973 and in 1980 reveal that the sediments in

Milwaukee Harbor are heavily polluted, according to EPA's "Guidelines".

The

sediments contain high levels of oil and grease, chemical oxygen demand, total
Kjeldahl nitrogen, total phosphorus, lead, zinc, cadmium, and copper. The
1980 surveys also showed portions of the estuary to have PCB levels in excess

of 50 mg/kg.
FISH

Fish collected in 1978 and 1979 surveys by the Wisconsin Department of

Natural Resources are heavily contaminated with PCB's; the maximum observed

level is 88 mg/kg; the FDA action level is 5.0 mg/kg. DDT in some fish
exceeds the Agreement objective of 1.0 mg/kg; the maximum observed level is
2.98 mg/kg. Also present in the fish at trace levels or present but not

quantified are hexachlorobenzene, a- and y-BHC, cis and trans chlordane,
dieldrin, trans-nonachlor, mercury, copper, and chromium.

WATER
Water samples collected in 1976 from Milwaukee Harbor exceed the Agreement

objectives for conductivity, ammonia, zinc, cadmium, mercury,

lead, and copper.

REMEDIAL MEASURES
The Milwaukee Estuary is heavily developed and highly industrialized.
However, the current water quality problems are primarily related to combined
sewer overflows and in-place pollutants. The combined sewer effluents contain
significant amounts of heavy metals in addition to the normal oxygen-demanding

materials, oils, and nutrients.

The Milwaukee Metropolitan Sanitary District

has received $147.8 million in federal construction grant money to date.
is estimated that up to an additional $1.6 billion will be required to
complete the measures necessary to minimize combined sewer inputs.

The

It

Sanitary District is currently on schedule for completing an evaluation of its
sewer system.

II-9

The current treatment facilities have highly efficient phosphorus removal

systems.

The Milwaukee Metropolitan Sanitary

District is presently developing

a pretreatment control program to help reduce the industrial impact on sludge
and on treatment plant effluent quality.

Due to high levels of PCB's found in fish native to the estuary and its
tributaries, U.S. EPA conducted a special sediment survey in 1980. The
results showed that, overall, the contamination level in the inner harbor area
was lower than expected. Investigations under the Toxic Substances Control
Act were conducted by U.S. EPA to identify the potential sources of the PCB

"hot spots".

NAUKEGAN HARBOR
CLASSIFICATION
PCB contamination of Waukegan Harbor has impacted the area fishery; signs
have been posted warning the public not to eat fish caught in the harbor.
Because of restrictions on the dredging and disposal of contaminated

sediments, restrictions have been imposed on navigation.

Classification:

A.

ENVIRONMENTAL DATA
Data obtained by EPA since October 1978 are subject to a protective order
issued by the courts and cannot be disclosed until used in the prosecution of
the case. Trial is not expected to begin until late in 1981. Environmental
data presented below were generally obtained prior to the October 1978 date.
SEDIMENT

The sediments in Waukegan Harbor and the nearby North Ditch, a tributary
to Lake Michigan, are grossly contaminated with PCB's. Levels up to 500,000
and 380,000 mg/kg have been found in Slip No. 3 in the harbor and in North
Ditch, respectively.
FISH

Sixteen samples of fish collected in Waukegan Harbor in 1980 averaged 18
mg/kg PCB's; 13 of the samples were above the FDA action level of 5 mg/kg.
Another 1980 study demonstrated that uncontaminated fish exposed to water from
Slip #3 for thirty days achieved PCB levels of 20 mg/kg. After an 84-day
rea climation period in open-lake water, the PCB levels did not drop below 8
mg g.
WATER

PCB levels in water in Naukegan Harbor range from 0.1 ug/L to several ug/L
in Slip No. 3.

REMEDIAL MEASURES
The Outboard Marine Corporation (OMC) has an aluminum die-casting facility

located between Naukegan Harbor and the North Ditch, a tributary to Lake
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Michigan.

The facility had purchased 8.4 million pounds of PCB as hydraulic

fluids from Monsanto Company between 1959 and 1972, and it is believed that

approximately 1.5 million pounds were purchased between 1951 and 1959.
OMC
has estimated that as much as 15 to 20% (1.5 to 2.0 million pounds) of these
PCB's may have been released to the environment. A U.S. EPA consultant has
estimated that up to 275,000 pounds of PCB remain in the harbor sediments.

least as much is believed to be present in the North Ditch and the plant
parking lot area near the ditch.

At

The U.S. EPA and Illinois are suing OMC and Monsanto for payment of the
cost to remove the PCB-contaminated material, estimated to exceed 30 million
dollars. Under the auspices of the Comprehensive Environment Response,
Compensation, and Liability Act ( Superfund ), U.S. EPA and the state are
going forward with the comprehensive engineering designs and studies needed to
solve the contamination problem before the issue of responsibility is resolved
by the courts. Reimbursement is expected at a later date from the party
judged responsible. In 1980, the United States Congress made a special
appropriation of $1.5 million to be used for remedial measures.
The Lake County Health Department posted the harbor in June 1980, warning
against the dangers of eating PCB-contaminated fish caught in the harbor
itself.

GRAND CALUMET RIVER AND INDIANA HARBOR CANAL, INDIANA
CLASSIFICATION
Many years of heavy industrial development along the Grand Calumet River
and Indiana Harbor Canal has rendered the area fishery nonexistent.

Recreational water use is severely restricted:

Hammond Beach is permanently

closed; other area beaches are often closed, especially after storms and,
recently, Chicago beaches have also been occasionally closed. The Chicago
public water intake is at times adversely affected.

Restrictions on dredging

and disposal of contaminated sediments have resulted in restrictions on
dredging for navigation. Classification: A.

ENVIRONMENTAL DATA
SEDIMENT
Sediment surveys conducted in 1977 and 1979 confirm that all sediments in
Indiana Harbor are heavily polluted for all conventional pollutants and for
heavy metals. The concentrations of pollutants are among the highest reported
in the Great Lakes System. Maximum observed concentrations for representative

substances are: oil and grease 175,100 mg/kg (17.51%), volatile solids
287,000 mg/kg (28.7%), iron 326,000 mg/kg (32.6%), chemical oxygen demand

415,700 mg/kg (41.57%), total phosphorus 8,600 mg/kg, lead 4,700 mg/kg, zinc
9,900 mg/kg, chromium 1,680 mg/kg, and PCB's 89.22 mg/kg.

Sediments in the Grand Calumet River, a tributary to the Indiana Harbor
Canal, are similarly contaminated, based on results from 1978 and 1979
sediment surveys.
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FISH

No data on contaminants in fish are avaiIabIe, as no fish were found after
an extensive coIIection effort. Fish are observed in the area onIy

occasionaIIy.

WATER

Two water surveys conducted in 1978 showed that the Agreement objectives

were exceeded for copper, iron, mercury, zinc, ammonia, phenoI, and conduc-

tivity.

The maximum cyanide IeveI was 87 ug/L, and the maximum observed PCB

concentration was 17 ug/L.
REMEDIAL MEASURES

The major industriaI faciIities discharging to this watershed were in
compIiance with their permit requirements in 1980. The permits are being
reviewed by the Indiana Department of HeaIth to determine whether additionaI
requirements may be needed for controI of toxic substances.

A speciaI "sweep" of the area by U.S. EPA, Indiana, and IocaI agency staff
identified a Iarge number of industriaI waste IandfiIIs in the northwest
Indiana area. Some of these have contaminated seepage and runoff to Indiana
Harbor and its tributaries.

As information becomes avaiIabIe, U.S. EPA is

taking appropriate action under Section 311 of the CIean Water Act to contain
these inputs.

Where needed, responsibIe parties are being taken to state and

federaI courts to ensure that the necessary abatement measures are taken.

Neither East Chicago nor the Gary Sanitary District was in compIiance with
their permit requirements in 1980. Gary Sanitary District has new faciIities
under construction whiIe East Chicago is discussing the necessary abatement
measures.
WhiIe the new Hanmond sewage treatment pIant met its requirements, a
fauIty sewer resuIted in the bypassing of combined municipaI wastes and
stormwater. This resuIted in extended beach cIosings anng the southern Lake
Michigan shoreIine. An emergency $8 miIIion construction program was
initiated in the faII of 1980 and compIeted in May 1981. To date, the area
municipaI treatment pIants have received $126 miIIion of federaI assistance
grants.

During the winter of 1980, U.S. EPA sampIed the sediments of the Indiana

Harbor CanaI and the LittIe CaIumet River.

The Indiana State PoIIution

ControI Board and U.S. EPA captured severaI fish from the canaI for
contaminant anaIyses.

ST. MARYS RIVER
CLASSIFICATION

EIevated phenoIic and bacteriaI IeveIs exist anng the SauIt Ste. Marie,
Ontario waterfront and have IocaIIy restricted recreationaI use. The phenoIic

objective is exceeded across the internationaI boundary.
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CIassification:

A.

ENVIRONMENTAL DATA
SEDIMENT
High residual levels of iron, zinc, and oil exist in sediments along the
Canadian shore, extending from the Algoma slip to 5 km downstream of the
Canadian locks. High residual levels of PCB s exist in sediments along the
U.S. shore, extending 1.3 km downstream of the navigation locks. Restrictions
have been placed on the disposal of dredged materials.
FISH
Northern pike greater than 26 inches,

lake trout greater than 22 inches,

and walleye greater than 18 inches contained mercury levels in excess of the
Canadian federal guideline of 0.5 mg/kg for commercial sale of fish.
Consequently,

limited consumption of these fish has been recommended under

provincial guidelines. These mercury levels are similar to those found in
fish from adjoining areas of Lake Superior and Lake Huron.
WATER

Discharges from Algoma Steel Corp. Ltd. have contributed to elevated
levels of phenol, ammonia, and cyanide in the St. Marys River. In recent
years, amnonia and cyanide concentrations in the river met the Agreement and
provincial water quality objectives for the protection of aquatic life at a
relatively small distance from the source.
Phenol levels higher than the
objectives extended as far as Little Lake George.
Frequent equipment

breakdown in the coke oven by product plant is largely responsible for the
elevated levels of phenolic compounds in the river.
Bacterial contamination resulting from sewer system overflows along the

Sault Ste. Marie, Ontario waterfront continues to restrict recreational use in
some areas; however, expansion of pumping station capacity in 1978 has led to
a reduction of overflows and some improvement in river quality.

REMEDIAL MEASURES
Algoma Steel Corp. Ltd. at Sault Ste. Marie, Ontario is not yet meeting

the Ministry of the Environment's requirements for suspended solids, oil,

grease, cyanide, zinc, phenols, solvent extractables, dissolved iron,
sulphite, and ammonia. A by-product recovery plant was completed and is in
operation. A Control Order was issued in 1981 requiring the company to
conduct an engineering analysis leading to either the installation of
equipment or to process alterations, in order to further control effluents
from the terminal basin, the 24-inch cold mill sewer, the coke-oven by product
facility, and the secondary treatment facilities.

The Control Order contains

specific effluent limits for the above paramaters and requires compliance by
the end of 1982.
Abitibi Paper Company Ltd. at Sault Ste. Marie, Ontario is not meeting

provincial effluent requirements for BOD and suspended solids.

The company

was granted funds to modernize the plant under the Canada Ontario Pulp and
Paper Facility Improvement Program; a primary clarifier will be installed to
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SAGINAW RIVER SYSTEM AND SAGINAW BAY, MICHIGAN
CLASSIFICATION
The fishery of the Saginaw River System and Saginaw Bay is impacted by

PCB's, PBB's, and dioxin contamination.

Fish consumption bans are in effect

for portions of the area rivers, and a fish consumption advisory is in effect
and
for Saginaw Bay. Sediments in the Pine River are contaminated with PBB's,
sediments in the Saginaw River are contaminated with PCB's.

degraded, and Saginaw Bay is moderateiy eutrophic.

Water quaTity is

CTassification:

A,

ENVIRONMENTAL DATA
SEDIMENT
Sediments in the Pine River contain concentrations of PBB's up to 77
to 25.1
mg/kg. Sediments in the Saginaw River contain TeveTs of PCB's up
mg/kg. Dioxin has not yet been detected in sediments from the Tittabawassee
River.
FISH

SampTes of whoTe fish coTTected in the Saginaw River in 1976 contained 8
to 12 mg/kg PCB's, exceeding the Food and Drug Administration guideTine of 5.0
mg/kg for fiTTets. LeveTs of hexachIorobenzene were 10 to 100 times greater
in these fish, compared to TeveTs in fish from other Great Lakes tributaries.
High IeveTs of PCB's have been found in fish from the FTint and Shiawassee
Rivers, tributaries to the Saginaw River. Fish sampTes from the Pine River,
another Saginaw River tributary, contained PBB TeveTs up to 2 mg/kg.
LeveTs of dioxin (2,3,7,8-TCDD) in fish sampTes from the Saginaw River and
Saginaw Bay have been reported in the 20 to 600 ng/kg range, with TeveTs
frequentTy over the 50 ng/kg guideTine deveToped by the Food and Drug
Administration. Tests are currentIy underway to more fuTTy investigate the
extent of dioxin contamination in fish from the Saginaw River system.
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Michigan has issued fish consumption bans for the following rivers,
because of contamination of fish by the substances noted: South Branch of the
Shiawassee River (M-59 to Owosso) - PCB; Chippewa River (downstream from
Chippewa Road in Isabella County) - PBB; Pine River (downstream from St.
PBB and TCDD;
Louis) - PBB; Tittabawassee River (downstream from Midland)
and Saginaw River - PBB and TCDD. Michigan has also issued a fish consumption
warning for fish from Saginaw Bay, as a result of contamination by PCB's.

Additional discussion of area biota, including contaminants in herring
gull eggs, is contained in the report of the Surveillance Work Group, "Great
Lakes Surveillance 1980".
WATER

All 24 samples collected at the mouth of the Saginaw River during water

year 1980 exceeded the total dissolved solids objective of 200 mg/L.

The mean

concentration was 468 mg/L.

The total phosphorus loading to Saginaw Bay from the Saginaw River
decreased 70% between 1974 and 1979; the 1979 load was 387 tonnes, as reported
by U.S. EPA, Grosse Ile, Michigan.

The 1980 load, however, was 410 tonnes, an

increase of approximately 9% over the 1979 load. This increase was due to
higher tributary flow during 1980; the point source component of the load
appears to have stabilized.
Saginaw Bay has responded to the decreased phosphorus loading with a
decrease in spring chlorophyll a_levels. In addition, during the fall of
1980, there were no taste and odor problems with water from the SaginawMidland water treatment plant, which draws its supply from the bay.

REMEDIAL MEASURES

The Saginaw River and its tributaries are severely impacted by past
ominated
industrial releases. Michigan Chemical Co. was the source of polybr

biphenyls in the Pine River.

The plant ceased operations on September 30,

Dow
1978 in the aftermath of the PBB cattle feed contamination incident.
and
dioxin
of
source
the
as
d
Chemical Company operations are suspecte
dibenzofuran contamination of fish in the Tittabawassee River; state and
federal agencies are investigating.

A major effort was initiated in 1980 by the Michigan Department of Natural
Resources and U.S. EPA as part of national programs to identify and control
all significant sources of toxic substances. This is resulting in detailed
re issuance
reviews of industrial operations in the watershed, as part of the

of NPDES permits, and the identification of uncontrolled industrial waste
sites. The implementation of the PCB control program under the Toxic

source
Substances Control Act has resulted in a significant reduction of point
PCB inputs into the area.

U.S. EPA has funded a study on the fate and transport of toxic substances

in the Pine, Tittabawassee,

and Saginaw Rivers.

In Tuscola and Huron counties,

a best management practices program has been initiated to reduce erosion and
acres, about
associated nonpoint phosphorus inputs. The program covers 72,000
expansion
the
in
step
first
a
as
,
addition
20% of the agricultural acreage. In
has
m
progra
tion
evalua
of the control effort, a diagnostic monitoring and
begun to look at how best management practices can be best implemented.
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the Saginaw River Basin
Six of the seven municipal treatment facilities in
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ST. CLAIR RIVER
CLASSIFICATION
buting to
Residual mercury contamination in sediments and biota is contri
vements
impro
dramatic
elevated levels in sport and commercial fish although
by
issued
n advisories
have occurred since the early 1970's. Fish consumptio
trace
of
the discharge
Michigan and Ontario remain in effect. Controls on

to water supply or
organics which, while not presenting a measurable threat
Envi-

the Ministry of the
fish at present, are nevertheless being pursued by
residual in nature,
pally
princi
n,
ronment. Localized sediment contaminatio
A,
.
has necessitated confined disposal of dredged spoils

Classification:

ENVIRONMENTAL DATA
SEDIMENT

sediment has
A marked improvement in the biological community of the river
forms is
life
ing
occurred over the last decade. A resurgence of bottom-dwell

numbers and a
evident in the nearshore waters, as indicated by increased

surficial sediments
greater variety of taxa. PCB's are present in the river's
in recent years
in the vicinity of the industrial discharges. Levels observed
for open water
render the river sediments in these localized areas unsafe
and from
rges
discha
rial
indust
from
both
disposal. Spills originating
compounds.
c
organi
of
nce
prese
the
to
buted
commercial shipping have contri
in
As the result of the elimination of point sources, mercury levels
r,
howeve
;
decade
last
the
sediments have declined significantly in
concentrations are still higher in some locations along the Canadian shore
than the provincial guideline for open water disposal.
FISH

Mercury concentrations in all species of fish from the St. Clair system
application of
have declined to less than half of what they were in 1970. The
stringent controls on mercury losses from the Dow Chemical Company's
ation of the
chlor alkali plant in Sarnia in 1969 and the subsequent elimin
.
decline
this
mercury cell operation led to

High levels of mercury in larger sizes of most fish species still

necessitate restrictions on consumption.

Under Ontario guidelines, it is

than 14
recommended that walleye greater than 22 inches, white bass greater
n has a
Michiga
eaten.
be
inches, and northern pike greater than 30 inches not
lunge
muskel
and
bass,
fish consumption warning for sheepshead, walleye, white
for
and
levels;
y
mercur
caught from the St. Clair River, because of elevated
in
are
s
carp and catfish, because of elevated PCB levels. Similar warning
effect for Lake St. Clair.
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The incidence of fish tainting has declined significantly in recent years,
although it is still occasionally reported in areas close to industrial
sources.
WATER
Because of industrial discharges, the objective for phenolic compounds is
exceeded in a narrow band along the Ontario shoreline of the St. Clair River.

The extent of the objective violation has been decreased significantly in
recent years due to remedial measures undertaken by industry.
A recent survey
of trace organics in industrial effluents indicated that, while there is no
immediate threat to water supplies or fish, additional controls on the
discharge of these compounds are warranted, for the long term protection of

the river ecosystem.

REMEDIAL MEASURES
Significant industries are concentrated on the Canadian side of the St.
Clair River. Shell, Petrosar, DuPont, and Ethyl Corporation are located at
Corruna; Lambton Generating Station and CIL at Courtright; Suncor, Dow

Chemical, Polysar, Imperial Oil, and E550 Chemical at Sarnia.
Polysar is the
only industry in the St. Clair area not meeting the Ministry of the
Environment's effluent requirements for conventional parameters.

Phenols and BOD loadings from Polysar exceed the effluent requirements. A
two stage remedial program has been required by the Ministry of the
Environment to correct water pollution problems. Stage 1 has been completed
on schedule, and stage 2 is scheduled for completion in 1982.
Since 1975, the Ministry of the Environment has been investigating organic
chemicals in municipal and industrial effluents along the St. Clair River. A
recently released Ministry report on the 1977-78 St. Clair studies indicates
that organics are present in municipal and industrial effluents. In 1979 and
1980, the Ministry of the Environment and Environment Canada undertook a joint
study to further characterize and quantify toxics in industrial effluents in
the St. Clair area; the study reports will be completed within a year. It is
anticipated that this joint study will improve the data base on effluent
characteristics both qualitatively and quantitatively, with the result that

the Ministry may impose further requirements for toxic control on the
industries involved, to ensure that water quality continues to improve in the
St.

Clair River.

Additional surveillance work is planned by the Ministry of

the Environment to refine the data obtained in the above studies, to assess

trends, and to evaluate the benefit of recent and impending improvements in

effluent quality from several industries.

Municipal construction programs have been completed at Port Huron and

Marysville, Michigan. During 1980, the phosphorus concentration in the
effluents from the municipal treatment facilities averaged 0.88 and 0.25 mg/L,
respectively.

The Point Edward and the Sarnia municipal treatment plants are currently
discharging 1.9 x 103 and 44.6 x 103 m3/d, respectively, with annual average
phosphorus concentrations of 5.1 and 1.0 mg/L, respectively.
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DETROIT RIVER
CLASSIFICATION
of
The environmental quality of the Detroit River and the western basin
Lake Erie has improved considerably over the past decade, as a result of
ges on both
measures applied to municipal and industrial point-source dischar
the Canadian and the U.S. sides of the river. Further improvements are
,
expected as additional point-source measures are brought on line. However
tating
necessi
es,
discharg
past
of
result
a
sediments remain polluted, as
the U.S.
confined disposal of dredged materials. The benthic population along
d.
disrupte
highly
remains
mouth
shoreline downstream of the Rouge River
Elevated bacterial levels have resulted in the occasional closing of beaches
along the river. Mercury levels in fish have decreased considerably as a
and
result of control measures applied to upstream point source dischargers
PCB
and
mercury
both
because of natural purging of the river system. However,
by
issued
ies
advisor
levels are still elevated, and the fish consumption

Michigan and Ontario remain in effect.

Classification:

5,

ENVIRONMENTAL DATA
SEDIMENT
Levels of PCB's, mercury, and pesticides are found in sediments along the
U.S. shore in the vicinity of the Detroit sewage treatment plant, Great Lakes
Steel, and the Rouge River mouth, necessitating confined disposal of dredged

materials.

The Michigan Department of Natural Resources conducted a preliminary study
of organic pollutants in the sediments of the Detroit River in 1981 in
preparation for an intensive study in the future.

Improvements in distribution and numbers of the sensitive mayfly have
occurred along both sides of the river since 1968. However, a significant

portion of the U.S. shoreline in the vicinity of and downstream from the Rouge

River mouth still exhibits

very high densities of sludgeworms.

Conditions near the Detroit River mouth and in western Lake Erie suggest
that an overall reduction has occurred in organic and phosphorus waste
loadings into the area.
FIS

Mercury levels in fish in the western basin of Lake Erie have declined
since controls were instituted on the upstream industrial discharge. However,
large walleye (>22 inches) and white bass (>14 inches) still exhibit levels in
excess of the Canadian federal guideline for the human consumption of fish.
Because of PCB contamination, limited consumption is also suggested by Ontario
for smallmouth bass greater than 14 inches in size and for rainbow trout
greater than 26 inches caught from the western basin of Lake Erie.

Walleye greater than 14 inches in length caught from the Detroit River
also contained elevated mercury levels.
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Because of elevated levels of PCB in carp and catfish, and of mercury in

sheepshead, walleye, white bass, and muskellunge, the fish consumption warning
issued byMichigan for fish from the Detroit River remains in effect.
WATER
In water year 1980, 78 of 456 samples (17.1%) from the Detroit River

exceeded the fecal coliform bacteria objective. The mean phenol concentration
was 0.5 ug/L in 1980, compared to a mean of 0.93 ug/L in 1979. Concentrations

exceeded Agreement objectives most often below the confluence of the Rouge
River. Total iron concentrations exceeded the objective at every station on

the Detroit River on at least one date, but violations occurred more
frequently in the lower reaches.
The mean total iron concentration was

ug/L.

The mean total dissolved solids concentration of 103 mg/L met the

188

Agreement objective, but samples collected at both the head and mouth ranges

in water

year 1980 exceeded the objective.

For the Ecorse River, a tributary to the Detroit River, 15 of 18 samples
exceeded the Agreement objective for fecal coliform bacteria in 1980, with a
maximum of 2.6 million colonies/100 mL. Phenol concentrations reached 19

ug/L; the mean of 12 samples was 6 ug/L. One 1980 sample showed a total iron
concentration of 620 ug/L, compared to 630 pg/L in one sample in 1979. Total
dissolved solids concentrations averaged 382 mg/L in 1980, with a maximum of
754 mg/L.
Total phosphorus loadings from the Detroit River into the western basin of
Lake Erie have declined significantly over a 12 year period. This improvement
is reflected by a decrease in phosphorus levels in the western basin of Lake
Erie and a decline in algal densities at a municipal intake in the basin.
Improvements in sewage facilities at the West Windsor and the Little River

sewage treatment plants have resulted in a considerable reduction in bacterial
levels along the Ontario shoreline of the Detroit River. Discharges from
municipal storm sewers and from the Amherstburg sewage treatment facility
still contribute elevated bacterial levels along the shoreline near the
river's mouth. Bacterial contamination in the Detroit River does not,
however, extend along the north shore of the western basin of Lake Erie.

REMEDIAL MEASURES
0n the Canadian side, Ford Motor Company of Canada, Chrysler Canada
Limited, Gulf and Western Canada Limited, Hiram Walker and Sons Limited,
Allied Chemical Canada Limited, and Canada Salt Company Limited at Windsor and
BASF Wyandotte Corporation at Fighting Island are the industrial sources.
Except for Chrysler Canada Limited, all of these Ontario sources are in
compliance with the Ministry of the Environment's effluent requirements.
Chrysler Canada Limited was in compliance with Ministry of the

Environment's loading requirements for phosphorus, BOD, suspended solids, and
iron. Recent data indicate that the phosphorus loading requirement is
marginally violated and the BOD loading requirement is not met. A survey is
being conducted to identify causes of this non-compliance.

ater treat
The City of Windsor is presently expanding its Westerly wastew

ment plant to 163 x 103 m3/d (36 mIgd).

Completion of this expansion is

areas
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program.
ongoing
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e
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At Amherstburg, a proposal to expand the existing 4.5 x 103 m3/d (1.0 mIgd)

by the
primary type sewage treatment facility is presently under review
in the
Ministry of the Environment for preliminary acceptance. Also included
dosing
chemical
proposed expansion are pumping stations and modifications to
have to be
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design
final
l,
proposa
the
of
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The Windsor and the Amherstburg plants are currently discharging 97.2

103 and 4.3 x 103 m3/d, respectively, with annual average phosphorus concen

trations of 1.0 and 1.9 mg/L, respectively.

In addition to the above Canadian point sources, recent developments
concerning the possible future use of Fighting Island, located in the Detroit
Wyandotte
River, are also noted. The island is in Canada and is owned by BASF
of Michigan. It has been used for waste disposal since the 1920's. The U.S.
EPA, Environment Canada, the Ministry of the Environment, and Michigan
on at
Department of Natural Resources are concerned about (i) BASF's operati

Wyandotte, Michigan, which discharges effluent directly to the river, and (ii)

the possible discharge of toxic substances in the event that Fighting Island
City of
is used as a treatment/containment facility for sewage sludge from the
Detroit. Recently, Detroit has proposed a pilot project for sewage sludge
l from
disposal on the island; this proposal has received provisional approva
sludge
sewage
of
mixing
the
for
calls
the Ministry of the Environment. It
to the
with settled materials from the abandoned treatment beds. In addition
of
samples
of
results
l
analytica
pilot study, expected to require 2-3 years,
influent to the island, solids deposited on the island, and effluent

discharged from the settling beds to the Detroit River are under review, with
the object of determining the feasibility of employing waste material to
support vegetation to rehabilitate the island.
0n the U.S. side of the Detroit River, the Detroit Metropolitan Sanitary

District has received to date $396.5 million in federal financing for facility

construction. In water year 1980, the phosphorus concentration in the
effluent averaged 1.7 mg/L. Equipment for phosphorus removal is now in place
and in operation; preliminary information for 1981 indicates that the facility
is meeting the 1.0 mg/L effluent limitation. The pretreatment program for
dischargers of industrial waste to the municipal treatment system is being
upgraded to comply with federal pretreatment requirements.
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The estimated annual loading of phosphorus to the Detroit River from
combined sewer overflows in Detroit is 110 tonnes. Details are given in
Appendix IV.
The Monsanto facility in Trenton, Michigan is the largest U.S. industrial

source of phosphorus to the Lake Erie Basin.

The discharge averaged 1.6 mg/L

in phosphorus in a combined wastewater/cooling water discharge for a loading
of 30 tonnes per year (see also Appendix I).

As part of the NPDES permit re-issuance program, and to identify potential
sources of toxics, the Michigan Department of Natural Resources conducted
detailed reviews of manufacturing processes at Pennwalt Company and BASF

facilities in Wyandotte, Michigan.

During the course of the review, BASF

closed its soda ash operations, eliminating an annual discharge of 1.5 million
pounds of dissolved solids from outfalls in Canadian and U.S. territory. The
Michigan Department of Natural Resources' litigation with BASF regarding
permit violations and effluent limitations was not resolved until 1981.
Current regulatory emphasis in the Detroit metropolitan area is being
placed on hazardous waste disposal sites. During the course of constructing a
new terminal facility, Federal Marine Terminal uncovered an industrial
hazardous waste disposal site, formerly owned by BASF. Action was taken under
Section 311 of the Clean Water Act to prevent contaminated surface water
runoff and contaminated groundwater from reaching the Detroit River. Final
cleanup of the site is pending resolution of questions as to the party
responsible for cleanup costs.

All major U.S. industrial facilities were in compliance with their NPDES
permit requirements. Great Lakes Steel entered into a Consent Agreement with
U.S. EPA to improve their facility maintenance, housekeeping, and monitoring
measures.

ROUGE RIVER, MICHIGAN
CLASSIFICATION
The Rouge River, a tributary to the Detroit River, drains a heavily
developed industrial area. While significant control measures have been
implemented, the river remains severely impacted by combined sewer overflows
and industrial waste discharges. The major portion of the river has been

channelized.

Classification:

A.

ENVIRONMENTAL DATA
SEDIMENT

No recent data are available; historical data show severe degradation.
WATER

For the Rouge River, fecal coliform concentrations exceeded the Agreement
objective in 11 of 12 samples in 1980, with a maximum of 60,00D colonies/100
mL. Phenol concentrations exceeded the Agreement objective, With a mean
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concentration of 9 ug/L and a maximum of 24 ug/L.

Two samples were analyzed

for total iron in 1980 with a mean concentration of 1,085 ug/L, compared to

6,700 ug/L in one sample in 1979. The mean total dissolved solids concen
tration was 295 mg/L in 1980, and the maximum was 490 mg/L.

REMEDIAL MEASURES
All smaller municipalities formerly discharging to the Rouge River have
diverted their flows to either the Detroit Metropolitan Sanitary District or
the Wayne County treatment plants. However, combined sewer overflows continue
to be a problem in the watershed. Four studies are underway to determine the
impact of the overflows and the remedial options available. The studies are
to be completed by fall 1982.
The major industrial facilities discharging to the Rouge River are in
compliance with their NPDES permit requirements. On March 31, 1981, Great
Lakes Steel and U.S. EPA signed a consent order requiring the company to

institute better housekeeping, maintenance, and effluent sampling practices.
The company has complied with the terms of the agreement.
Excess oil has been noted in the vicinity of Ford Motor Company's Rouge

River facility at times.

However, it is not clear whether the oil was due to

plant operations or local shipping.

RAISIN RIVER. MICHIGAN
CLASSIFICATION
The Raisin River drains a heavily industrialized area south of Detroit.
Sediments are heavily enriched and polluted with metals. Fish are contaminated with PCB's and other organic compounds, and substantial violations of

water quality objectives exist.

Classification:

A,

ENVIRONMENTAL DATA
SEDIMENT
Sediments collected during 1975 and 1976 surveys from Monroe Harbor and
the approach to the Raisin River are heavily polluted with volatile solids,
chemical oxygen demand, oil and grease, and metals. Sediments from Plum Creek
are heavily polluted with metals and PCB's.
FISH
Fish were collected from the Raisin River in 1978 and 1979. PCB levels
were as high as 111 mg/kg, compared with the FDA action level of 5.0 mg/kg.
Also present were DDT; nonachlor; tri-, tetra-, and heptadecane; naphthalene;
methyl- and dimethylnaphthalene; methylbiphenyl; phenanthrene; fluoranthrene;
pyrene; pyridine carboxamide; and mono- and dichlorobiphenyl.
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WATER

Water samples were collected in 1978.

Agreement objectives were violated

for cadmium, chromium, copper, iron, nickel, zinc, dissolved oxygen, specific
conductivity, and fecal coliforms.
exceeded.

The Michigan standard for pH was also

REMEDIAL MEASURES
The Michigan Department of Natural Resources has received U.S. EPA support

to conduct process evaluations of 14 chemical and manufacturing facilities in

the watershed in order to identify potential sources of toxic contaminants.

U.S. EPA sampled the sediments in the river in 1981 to determine the extent
and nature of sediment contamination.
The major sources of contamination are suspected to be past spills of
plating wastes and other materials by the local auto and other industries.
The Detroit Edison Monroe Generating Station, reported to be the largest
coal-fired plant in the world, is located at the mouth of the river. The
station has a significant impact on the fishery of the western basin of Lake
Erie, because of entrainment of fish into its cooling water intake (see

Appendix VI). The facility has installed a $5 million fish pump system in an
attempt to return larger fish to Lake Erie undamaged.

MAUMEE RIVER. OHIO
CLASSIFICATION
The Maumee River carries a heavy load of sediments and nutrients to the
western basin of Lake Erie. The fishery in the lower Maumee River 15

impaired.

Classification:

A.

ENVIRONMENTAL DATA
SEDIMENT
Surveys conducted in 1973 and 1975 reveal that the sediments in the lower
Maumee River and Toledo Harbor are heavily polluted with volatile solids,
chemical oxygen demand, and metals. Sediments in the outer bay are also
polluted, although less heavily so.
FISH
Fish collected between 1976 and 1979 contain PCB's up to 5.9 mg/kg; the

FDA action level

is 5.0 mg/kg.

Also detected are DDT, hexachlorobenzene,

chlordane, nonachlor, methylbiphenyl, methylbenzanthrene, pyridine
carboxamide, pentachloroanisole, heptadecane, and nonadecane.
WATER

Water collected at the mouth of the Maumee River contains cadmium, iron,

manganese, nickel, zinc, copper, and chromium in excess of the Agreement

objective or Ohio EPA standards. In addition, dissolved oxygen, spec1fic _
conductivity, phosphorus, and fecal coliforms do not meet Agreement objectives.
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REMEDIAL MEASURES
The Maumee River is the largest source of sediment and nonpoint phosphorus
loadings to Lake Erie.
In recognition of this, a consortium of state, local,

and federal agencies has agreed to foster no-till and associated soil
conservation practices in the Maumee River Basin. The U.S. EPA is presently
providing the basic funding. Projects are discussed more fully in Appendix I.

All larger municipal treatment facilities in the Maumee River Basin
averaged well below the 1.0 mg/L effluent phosphorus requirement during 1980;
however, the discharge from the Auburn, Indiana municipal treatment plant
averaged 1.3 mg/L. All major industrial facilities were in compliance in 1980

with the pollution control requirements.

BLACK RIVER, OHIO
CLASSIFICATION
The sediments of the lower Black River are heavily polluted. Area fish
are contaminated with complex organic substances. Consequently, the area

fishery is impaired.

Classification:

A.

ENVIRONMENTAL DATA
SEDIMENT
A 1975 survey indicated that the lower Black River and Lorain Harbor are
heavily polluted with volatile solids, chemical oxygen demand, oil and grease,
nutrients, and metals.
FISH
Fish caught at the mouth of the Black River in 1978 contained PCB, DDT,
methylnaphthalene, biphenylphenanthrene, fluoranthrene, pyrene, fluorene,
acenaphthalene, dibenzothioprene, pyridine carboxamide, terphenyl, phenylnaphthalene, and pentachloroanisole. Many of these substances are of indus-

trial origin.

A maximum PCB level of 12.6 mg/kg was recorded in 1979, in

excess of the FDA's action level of 5.0 mg/kg.
WATER

Water samples collected during a 1978 survey contained concentrations of
phosphorus, ammonia, cadmium, copper, iron, lead, manganese, zinc, mercury,
cyanide, conductivity, dissolved oxygen, and fecal coliforms which violated
either the Agreement objectives or Ohio EPA standards.

REMEDIAL MEASURES
The observed pollution is attributed in part to past industrial discharges. Sediment sampling is currently under way to assess the extent of
contamination with toxic organic substances.
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The NPDES permit for the U.S. Steel Corp., the only major industrial
discharger to the lower Black River, is presently under review by Ohio EPA and

U.S. EPA. The new permit will define the best available technology needed to
protect ambient water quality.
Theplant currently has facilities and
equipment in place that are needed to comply with the best practicable
treatment requirements.

The lower Black River is also affected by the discharge from the Elyria

municipal

treatment plant, which has significant industrial inputs of heavy

metals. Elyria has applied for a federal grant to develop a pretreatment
program to address these industrial inputs.

CLEVELAND. OHIO
CLASSIFICATION
Few fish are able to survive in the lower Cuyahoga River and in Cleveland
Harbor because of depressed dissolved oxygen levels, elevated levels of
anmonia, and polluted bottom sediments. Dredged materials must be disposed of
in more expensive confined areas.

Although environmental quality has improved

over the past few years, the area is still heavily polluted. Classification: A.

ENVIRONMENTAL DATA
SEDIMENT
An extensive 1977 survey revealed that sediment from the Cuyahoga River is
polluted, as is the majority of the sediment from the outer harbor. Using
EPA's guidelines for dredged materials, heavy contamination still exists for
the metals arsenic, cadmium, chromium, copper, magnesium, lead, and zinc.

Guidelines are also exceeded for volatile solids, chemical oxygen demand,
total Kjeldahl nitrogen, and oil and grease.

The

Nonetheless, sediment quality is

substantially improved since 1972. PCB levels in both river and harbor
sediment samples exceeded 2.2 mg/kg in 1977.
FISH

Because of polluted conditions, the fish population remains severely
depressed, although carp, goldfish, and white sucker were actually caught in
the Cuyahoga River in 1980. PCB levels in these fish ranged from 1.6 to 23.0
mg/kg; the FDA action level is 5.0 mg/kg.
WATER
Water samples collected at the river mouth in 1978 exceeded the Agreement
objectives for dissolved oxygen, conductivity, ammonia, mercury, cadmium,
copper, iron, manganese, zinc, and phenols. The fecal coliform level exceeded
the Ohio standard.

DISCHARGERS AND REMEDIAL MEASURES
The Cuyahoga River has been severely impacted by numerous municipal and
industrial dischargers, nonpoint urban runoff, and combined sewer overflows.
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The unauthorized discharge of Ohio Drum Reconditioning contained PCB's and

heavy metals.

The area in the vicinity of the facility was also found to be

contaminated with PCB's and heavy metals. The discharge was eliminated by the
company; under authority of Section 311, a federal contractor diverted
drainage around the contaminated wetland to Big Creek, a tributary to the
Cuyahoga River.
In 1980, a special task force identified 39 solid waste disposal sites in

the Cleveland area for which follow-up investigations, pursuant to the

requirements of the Resource Conservation and Recovery Act, will be conducted.

In 1980 the Cleveland Westerly, Easterly, and Southerly plants discharged
344 tonnes of phosphorus. Republic Steel discharged 30.6 tonnes of phosphorus.
The Northeast Ohio Regional Sanitary District has a major construction
program to upgrade treatment and collection systems and to install phosphorus
controls. More than $450 million in federal funds has been obligated to date
on capital improvements: $135 million for the Westerly plant, $275 million
for the Southerly plant, and $40 million for the Easterly plant.
Waste treatment systems have been installed at major industrial sources to
control conventional pollutants and heavy metals. Facilities are being
reviewed to identify whether further treatment for toxic organic substances is
required.

Limits may be established in their NPDES permits.

ASHTABULA, OHIO
CLASSIFICATION
Fish from the Tower Ashtabula River, the harbor area, and inflowing

tributaries are contaminated with complex organic substances; for several of
these compounds, the human health effects are not known. Heavy sediment
contamination requires more costly confined disposal for dredged materials.
Restrictions on dredging have also resulted in restrictions on navigation.

Classification:

A.

ENVIRONMENTAL DATA
Analyses of sediment, fish, and water samples collected from the lower

Ashtabula River, the harbor area, the navigation channel, and the tributaries

(Black Creek, Field's Brook, and Strong Brook) reveal that this heavily
industrialized area has been and continues to be polluted.

SEDIMENT
Based on 1974 studies, Ashtabula Harbor was classified as polluted,

because concentrations of volatile solids, total Kjeldahl nitrogen, chemical

oxygen demand, zinc, iron, manganese, chromium, and oil and grease exceeded
EPA's guidelines for dredged materials.

An extensive 1979 study revealed the sediments in the navigation slip near
Strong Brook to be heavily polluted with zinc, lead, and oil and grease.
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Sediments collected in Field's Brook in 1979 contained high levels of
chlorinated solvents, including hexachlorobenzene,
polychlorinatedbutadienes,
ethanes, ethylenes, and benzenes, as well as benzo(a)pyrene and PCB's. These
are all U.S. EPA priority pollutants. The sediments were also classified as
heavily polluted with mercury, arsenic, cadmium, chromium, copper, lead, and
zinc, all EPA priority pollutants.
Sediment samples collected in the navigation channel revealed contamination with polychlorinated compounds, including 1,4-dichlorobenzene; arsenic;
cadmium; and chromium.
A 1980 study in Field's Brook reconfirmed that the sediments are heavily

polluted with mercury, arsenic, cadmium, chromium, lead, and zinc.

Poly

chlorinated solvents present in the sediments included trichloroethylene;
1,1,2 trichloroethane; tetrachloroethylene; 1,1,2,2-tetrachloroethane; hexachlorobutadiene; plus others. PCB's are also present.
FISH
Fish collected from the Ashtabula River in 1976 contain a wide variety of
chlorinated organic chemicals, including several known to be toxic and/or

carcinogenic.

Compounds present include PCB's, polychlorinated butadienes,

chlorinated propane, chlorinated propene, chlorinated styrenes, chlorinated
norborenes,

and hexachlorobenzene.

No U.S. FDA action levels exist, except

for PCB's (5.0 mg/kg); the maximum PCB level measured was 7.2 mg/kg.

A 1978 study confirmed these findings. A 1979 study reported PCB's
(maximum 45.3 mg/kg) and hexachlorobenzene as present. A 1980 study again
confirmed hexachlorobenzene to be present.
WATER
Water samples collected at the mouth of the harbor in 1978 exceed Agree

ment objectives for conductivity, mercury,
coliforms.

cadmium, copper, iron, and fecal

DISCHARGERS AND REMEDIAL MEASURES
The observed pollution was the result of wastewater discharges from the
chemical industry complex in the Ashtabula area. Because of the interaction
and the mixing of these wastes after their discharge, it is usually not
possible to trace a chemical constituent found in the receiving water or the
sediment back to its source.
Because of limited information available when the initial NPDES discharge
permits were drafted for these facilities, monitoring and reporting requ1re-

ments were not included for many of the chemicals now known to be present in

the area environment. Various activities are playing an important role in
developing new NPDES permits which may incorporate limits for toxic substances

and in identifying specific treatments to be taken.

below.
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Several are described

EPA has conducted effluent sampling for toxicants at five facilities;
analyses will include GC/MS scans, bioassays, and tests for mutagenicity. Two
facilities have or are-conducting a detailed review of their manufacturing
processes to identify the types and sources of toxic substances that might be

released to the environment. Another facility has conducted internal sampling
to determine the source of hexachlorobenzene.
An extensive study is being conducted in the Field's Brook area by the

University of Wisconsin (with EPA funding) to determine the extent of chemical

contamination of resident fish populations.
for risk assessments.

Ohio will use this information

Ohio EPA has conducted screening bioassays at six industrial facilities in
the area and at three sites in Field's Brook. Additionally, as part of their
permit renewal applications, industries with expiring NPDES permits are
required to analyze their discharges for the EPA priority pollutants.
Seven facilities have been inspected to ensure that current and past solid

waste disposal practices are not causing ground and surface water quality
problems. Where necessary, follow-up sampling and inspection is being done to
assure compliance with Resource Conservation and Recovery Act requirements.

A 1980 survey of other selected sites in the Ashtabula area revealed other

potential or actual sources of contaminants,

Ashtabula City Dump to the Ashtabula River.

including leachate from the

BUFFALO RIVER
CLASSIFICATION
The Buffalo River is a relatively small stream which flows through a
heavily industrialized metropolitan area. Sediments are severely
contaminated, particularly with toxic organic substances. Severe dissolved
oxygen depletion was found at the river mouth during 1978. The Buffalo River
is a major source of toxic substances found in the Niagara River. Classification: A.

ENVIRONMENTAL DATA
SEDIMENT
Numerous surveys of Buffalo Harbor, the Buffalo River, and the Black Rock
Canal conducted between 1967 and 1975 reported sediments heavily polluted with
nutrients, volatile solids, oil and grease, and iron. Mercury is also
present. A 1980 survey found concentrations of polynuclear aromatic hydro
carbons. Additional sediment samples were taken in 1981 for a more comprehensive analysis.
FISH AND BIOLOGICAL COMMUNITY

A 1977 survey reported the presence of PCB's, DDT, aldrin/dieldrin, and
mercury in fish; however, levels did not exceed FDA's action levels. Lead,
chromium, zinc, and copper are also present.
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Populations of macroinverte-

brates are severely impaired because of the multiplicity of toxins present in
the lower Buffalo River.
WATER
In a 1978 survey, the Agreement objectives were violated for dissolved
oxygen, specific conductivity, fecal coliforms, cadmium, copper, and nickel.

REMEDIAL MEASURES
The Buffalo River Basin is heavily populated and highly industrialized.
It receives effluents from numerous industries and municipalities. Other
inputs significantly contributing to the observed degradation of the ecosystem
are combined sewer overflows and unsecured landfills.

The New York Department of Environmental Conservation, under a grant from
U.S. EPA and in cooperation with its contractor (Erie County), is in the
second year of a three-year effort to develop a management plan for priority
toxic substances. An inventory of potential sources of toxic materials has
been compiled, including dischargers to the Buffalo Sewer Authority and
industrial waste landfills. These facilities will be screened in 1981 for
toxic and mutagenic substances.
Most of the approximately 96 potential sources of toxics discharge to the
Buffalo Sewer Authority, whose plant has repeatedly violated its permit limits
and has operated its secondary treatment units on a limited basis. In April
1981, U.S. EPA ordered the city to identify the remedial steps it will take to
achieve compliance with its permit limitations.
The Lackawanna facility, discharging to Smokes Creek, is expected to

complete construction in 1982.

In 1980, its effluent averaged 2.3 mg/L

phosphorus.

The permits for the major direct industrial dischargers are currently
under review. It is expected that new permits, identifying additional control
measures, if necessary, will be issued in 1982.
part of the
Currently, the area is the focus of special study efforts as

larger international effort to identify sources of toxic contaminants in the

Niagara River area.

NIAGARA RIVER
CLASSIFICATION
Heavy metals and trace organics concentrations in the Tonawanda Bhannel
the protection of
and in the lower Niagara River exceed objectives set for
ge
aquatic life. Many of the permits for New York industries which dischar
toxic
on
directly to the Niagara River do not yet place specific limits
receives
organics. The Niagara Falls, New York municipal treatment plant
ulties and,
diffic
industrial wastes; this facility has experienced operational

tially untreated. More than
as a result, chemical wastes enter the river essen
the Niagara

bordering
330 hazardous waste disposal sites in the U.S. counties
ic chemicals; most of
River and Lake Ontario can also contribute toxic organ
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these sites are in Niagara County.

The continued discharge or leaching of

, partictoxic chemicals into the Niagara River is of considerable concern

ularly as it relates to bioaccumulation effects in Lake Ontario biota.

Classification:

A,

ENVIRONMENTAL DATA
SEDIMENT
Levels of PCB's, arsenic, chromium, copper, lead, mercury, nickel, and
materials
zinc in excess of the guidelines for open water disposal of dredged
in lower
and
were detected in sediment samples taken in the Tonawanda Channel
Niagara River.
Working under a U.S. EPA grant, the University of Indiana in 1979
identified a number of organic compounds in the water and sediments near
industrial landfills. Compounds identified included chlorinated benzenes and
aphtoluenes, benzenehexachloride, dichlorophenol, trichlorophenol, chloron

thalene, dodecanol, mirex, chloroanthracenes, cyclohex and derivatives, PCB's,

and phenothiazene.

FISH

Ontario Ministry of the Environment data from their spottail shiner
program shows that concentrations of PCB's, DDT, and mercury have decreased
significantly between 1975 and 1979. High trace contaminant levels of PCB's

in some larger sizes of sport fish, including coho salmon (>22 inches) have

led to Ontario's issuance of consumption advisories. This problem is associated with both past and present point and nonpoint source discharges to the
Niagara River and also extends into Lake Ontario, where species such as coho
salmon, lake trout, brown trout, and smelt contained PCB's and mirex at levels
which restrict commercial sale and which have led to advisories on consumption
of sport fish.
New York Department of Environmental Conservation fish surveys conducted

on the upper Niagara River in 1975, 1976, and 1977 found elevated levels of
PCB's and DDT, up to 11.3 and 2.34 mg/kg, respectively.
WATER

Municipal and industrial discharges and a number of disposal sites in the

watershed contribute to a number of objective violations in the Niagara River;
however, the extent of the contribution from disposal sites has not yet been

determined.

In the lower Niagara River:

up to 10% of surface water samples

exceeded the objectives for the protection of aquatic life for cadmium,
chromium, copper, aldrin/dieldrin, total DDT plus metabolites, endrin,

heptachlor/heptachlor epoxide, and endosulfan (thiodan); concentrations of
iron and filtered mercury exceeded objectives in 15% or less of the samples;
and the phenolics objective was exceeded in approximately 25% of the samples.

In the upper Niagara River: 10% or less of the samples exceeded objectives for cadmium, chromium, copper, zinc, PCB's, aldrin/dieldrin, total DDT
plus metabolites, and endrin; the phenolics objective was exceeded in less
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than
mean
were
than

10% of the samples. With the exception of heptachlor/heptachlor epoxide,
concentrations and the percentage of samples exceeding the objectives
higher on the U.S. side of the upper Niagara River (Tonawanda Channel)
on the Canadian side (Chippawa Channel).

A 1976 study by the New York Department of Environmental Conservation,
using artificial substrates, found that toxicity was the limiting factor along

the U.S. shoreline of the upper Niagara River and that, although not so
severe, toxicity was also a problem in the lower Niagara River. Along the

Canadian shoreline of the upper Niagara River, a healthy fauna was present.
The provincial fecal coliform objective, for the protection of body

contact recreational use, was exceeded adjacent to the mainland shore

throughout the length of the Tonawanda Channel. Similarly, the provincial
phosphorus guideline of 30 ug/L for the protection of streams is exceeded
downstream of the Buffalo River and throughout the eastern half of the
Tonawanda Channel.
Regular monitoring of water supplies serving the Ontario municipalities of
Fort Erie, Niagara Falls, and Niagara-on-the-Lake showed compliance with all
existing and proposed drinking water guidelines and objectives.

REMEDIAL MEASURES
0n the Canadian side, the Niagara Falls (Stamford), Fort Erie, and Welland
sewage treatment plants are the major municipal point sources. The Welland
plant effluent meets provincial requirements for phosphorus, suspended solids,
and BOD. At the Niagara Falls plant, effluent concentrations marginally
exceed the 1 mg/L requirement for phosphorus. Extensive sewer rehabilitation
is presently being carried out in the area of Fort Erie serviced by the
Crystal Beach wastewater treatment plant. When the rehabilitation is
completed, expansion of the treatment works will proceed.

Completion of the

plant expansion is tentatively scheduled for sometime in 1983 or 1984.

Cyanamid of Canada Limited, Atlas Steels, Canadian Carborundum and Norton
Company are the major industrial sources (in terms of effluent flow rates and
loadings of conventional pollutants). Canadian Carborundum is presently in

compliance with the provincial effluent requirements for BOD, suspended

solids, and phosphorus.

Atlas Steels is presently not in compliance with

Ministry of the Environment's loading requirements for suspended solids,
solvent extractables, and iron. A Control Order was issued to the company

requiring effluent quality improvements by the end of 1981. Norton Company
likely exceeds the provincial loading requirements for suspended solids.

Additional sampling (noted below) is being done to determine the extent of the
problem.

Cyanamid of Canada Limited's Welland plant is not yet meeting the Ministry
of the Environment's requirements for phosphorus, suspended solids, and
nitrogen. A Control Order requiring the installation of air and water
pollution abatement facilities was issued to the company in February 1978, and
compliance will be achieved by September 30, 1984. The company has thus far
been in compliance with the requirements outlined in the Control Qrder. The
trial of a private prosecution of the company under the federal Fisheries Act
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than 10 pounds meta], 1 pound haTogenated organics, 10 pounds of inorganic

toxics other than metaTs, or 10 pounds of phenoTs or other aromatics.

Twenty

such industries are operating in the Niagara Region. They wiTT be subject to
sampTing for toxics by U.S. EPA and the New York Department of EnvironmentaT
Conservation during 1981/82 as part of the process to deveTop appropriate
restrictions on toxics.

There are over 330 hazardous waste disposaT sites in the U.S. counties

which border on the Niagara River and Lake Ontario; most of these are in
Niagara County.
These sites aTso contribute to the totaT amount of toxic

organic chemicaTs entering the Niagara River.

For exampTe, each of the four

Hooker TandfiTTs that are now the subject of joint federaT/state Tawsuits
(Hyde Park, "S" Area, 102nd St., and Love CanaT) are known to be presentTy

Teaching chemicaTs into the Niagara River. The Hyde Park Consent Judgment
woqu address the migration of any Hyde Park chemicaTs into the Niagara
River. The goai of the other Tawsuits is to eTiminate migration of chemicaTs
in each of those situations.
U.S. EPA has aTTocated $4 miTTion to initiate a Superfund cTean up of
those storm sewers and stream sediments in the vicinity of Love CanaT that are
stiTT contaminated. There may be other TandfiTTs, particuiariy those on pTant

property aTong the Niagara River, which aTso contribute to the chemicaT

Toading in the river. In generaT, based on past experience, the quantity of
chemicais which enter the river via migration through the ground water is

orders of magnitude Tower than the quantity which enters the river through
permitted discharges.

In June 1981, SCA ChemicaT Waste Services, an industriaT waste treatment

faciTity in Mode] City, was aTTowed to discharge 6 miTTion gaTTons of treated
effTuent.
Upwards of 100 miTTion gaTTons of treated effTuent remains on the
SCA site, as it does not meet SPDES permit Timits. The New York Department of
EnvironmentaT Conservation is currentTy considering a request from SCA to

modify the permit, thereby aiTowing SCA to discharge the remaining contents of
the ponds.

HAMILTON HARBOUR, ONTARIO
CLASSIFICATION
Oxygen depTetion, enrichment, and metaTs and trace organic contamination
of sediments affect a Targe portion of the harbour area and Timit its su1t-

abiTity as aIfish habitat.

Ciassification:

A.

ENVIRONMENTAL DATA
SEDIMENT
The surface sediments exceed the provinciai guideTines for open water
disposaT with respect to iron, Tead, arsenic, cobaTt, zinc, copper, nickeT,
mercury, chromium, totaT phosphorus, totaT KjerahT nitrogen, amnonia,.
voTatiTe soTids, and 0i] and grease. The highest TeveTs of contamination are

found in sediments adjacent to municipai and industriaT discharge Sites.
Contaminated dredged spoiTs are disposed of in a confined baSin constructed
for that purpose in the southeast corner of the harbor.
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PCB levels exceed provincial guidelines throughout most of the harbour
area, with the highest concentrations being found in the southeast portion,
close to industrial discharges, storm sewers, and Red Hill Creek. Other trace
organics - organochlorine pesticides and their derivatives - have been

detected in sediments at levels close to 10 ug/kg.
FISH

High levels of PCB's and mirex found in rainbow smelt (<8 inches in

size) and white perch (>12 inches) have led to partial restrictions on
consumption of these fish species. White perch (10-12 inches) also contained
levels of mercury in excess of the federal guideline. Trace contamination of
fish is a whole lake problem.
WATER

The average levels of ammonia, total dissolved solids, and zinc exceed the

Agreement objectives; iron and phenols also occasionally exceed the objectives.

Total phosphorus considerably exceeded the provincial guideline. Fecal coliforms occasionally exceed the provincial objective for swimming and bathing;
Harbour Commission regulations, however, prohibit swimming in the harbor. In
addition, the municipal and industrial discharges were responsible for

extremely low dissolved oxygen levels in the hypolimnion when the harbor was
stratified. The aesthetic quality of the harbour was further diminished by
the poor water clarity and colour, caused by high levels of suspended solids,
chlorophyll, and dissolved organics.

Organochlorine pesticides and their derivatives and polynuclear aromatic
hydrocarbons at levels below 0.01 ug/L have been detected on occasion in the
water column. There is no apparent pattern to the distribution of these

compounds.

REMEDIAL MEASURES
Both Stelco and Dofasco are sources of iron, phosphorus, BOD, suspend
ed
solids, phenols, cyanide, and ammonia. Since 1978, substantial reduction in
loadings of all of these parameters has been achieved at both
plants.
At Stelco, phenols, cyanide, ammonia, and iron loadings do not meet the
Ministry of the Environment's requirements; a cooling water recirc
ulation
system and a filtration plant were completed in 1980. A new Control
Order was
issued to Stelco in 1981; it is anticipated that completion,
in 1985, of the
abatement program outlined in the Control Order will further reduce
waste
loadings to Hamilton Harbour.

In 1980, Stelco discharged 19 tonnes of phosphorus; for comparison,
the

Hamilton sewage treatment plant discharged 197 tonnes.

At Dofasco, suspended solids, phenols, and anmonia loadin
gs still exceed
Ministry of the Environment's required loadings. A Zimpro ammoni
a oxidizer
was installed, and the filtration plant was expanded in 1980.
Improved
phenols removal and suspended solids sedimentation are expected in
1981. The
plant is expected to comply with the requirements outlined
in the Control
Order by the end of 1982.
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Expansion of the Hamilton sewage treatment plant to 409 x 103 m3/d (9O

mIgd) was completed in late 1979.

An extensive study to improve operation and

effluent quality is presently being carried out.

The municipality must

present a program to the Ministry of the Environment to meet effluent phosphorus requirements by October 1981.

CORNWALL. ONTARIO-MASSENA. NEW YORK
CLASSIFICATION
Fish-consumption advisories have been issued as a result of local inputs

of PCB's.

Classification:

A.

ENVIRONMENTAL DATA
SEDIMENT
at and
Concentrations of PCB's, mercury, zinc, lead, chromium, and copper

necessitate the
downstream of Cornwall and at the Grasse River mouth would
maintenance
to
confined disposal of materials removed from areas subject

navigation dredging.
FISH

fish species,
Elevated mercury concentrations in larger sizes of some

tions
including northern pike and walleye (>14 inChes), have led to restric
number
a
in
t
presen
also
are
levels
PCB
sale.
on consumption and commercial

recurring inputs in
of other species and appear to be partly attributable to
the Grass River area.
WATER

the Canadian and the U.S.
Municipal and industrial discharges on both
area contribute to localized
sides of the river in the Cornwall/Massena
_
ment objectives for the
violations of a number of provincial and Agree
s,
solid
d
olve
diss
total
s,
olic
phen
protection of aquatic life. These include
York,
New
na,
Masse
At
io area.
and heptachlor epoxide in the Cornwall, Ontar
with the mouths of tributaries.
y
aril
prim
ed
ciat
asso
are
objective violations
the

tions near the mouths of
These include cadmium and heptachlor epoxide viola
violations at the mouths of the
Grasse, Raquette, and St. Regis rivers; zinc
rin, copper, and filtered
Grasse and Raquette Rivers; and PCB, aldrin/dield
.
e River
mercury violations near the mouth of the Grass

stream of Cornwall are subject
Some recreational beaches immediately down
al coliform objective for the
to recurring violations of the provinci
protection of recreational use.

REMEDIAL MEASURES
River at Cornwall, Courtaulds,
0n the Canadian side of the St. Lawrence
discharge their effluents.
s
BCL Canada Inc., CIL, and Domtar Fine Paper
in compliance with prOVinCIal
directly to the St. Lawrence River. CIL is
chlor-alkali mercury liqu1d effluent
Effluent requirements and with federal
regulations.
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Domtar Fine Papers presently exceeds the Ministry of the Environment's
loading requirement for suspended solids. Further improvement in effluent
quality is being sought and a Control Order is in preparation. The facility
discharged 23.7 tonnes of phosphorus in 1980; for comparison, the municipal
loading from the Cornwall sewage treatment plant was 37 tonnes.
The industrial complex of Courtaulds and BCL Canada Inc. is presently not
in compliance with the provincial requirements for BOD, suspended solids, and
sulfuric acid. The Ministry of the Environment had issued a Control Order to
Courtaulds in September 1977. The Order expired in March 1980. The Control
Order for BCL Canada Inc. is scheduled to be completed in August 1982.
Extensive studies to determine the needs of the collection and treatment
system presently servicing the City of Cornwall have been completed. Assessment of sewer separation and stormwater control, pre-treatment or control of
industrial wastes being discharged to the collector system, and requirements
for expansion of the existing wastewater treatment facilities were included in
the study. Completion of the expanded facilities and other modifications has
been tentatively set for 1985.
The four major New York municipal facilities discharging to the St.
Lawrence River do not monitor effluent phosphorus concentrations. These
levels have been estimated by the New York Department of Environmental

Conservation to range from 2.4 mg/L (Potsdam) to 16 mg/L (Canton).
information on expected compliance dates is available.

No

The Massena waste treatment plant is an upgraded secondary treatment
facility which is not in compliance with SPDES permit requirements; the permit
does not require phosphorus removal or monitoring. The facility is under
review by the New York Department of Environmental Conservation for effluent
violations.
The Alcoa facility at Massena used PCB's in the past. The facility
discharged an average of 18 MGD in 1980 to the Grasse River; the PCB content

of the effluent varied from 2.7 to 4.3 pg/L-

The General Motors foundry used PCB hydraulic fluid until 1973. PCB
levels over 100 mg/kg have been found in waste sludge deposited in several
disposal sites and in the waste treatment system; however, the runoff from the
disposal sites was found to be free from contamination. The company has
installed a new carbon column waste treatment system to control toxic
substances. Engineering studies are underway to determine the security of the
sludge disposal sites.
The New York Department of Environmental Conservation has proposed PCB
effluent restrictions of 1 ug/L daily average and 2 ug/L daily maximum for the
above industrial facilities.

ST. LOUIS RIVER, MINNESOTA
CLASSIFICATION
The St. Louis River was heavily polluted several years ago, but remedial
programs have substantially solved the problems. Classification: B,
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ENVIRONMENTAL

DATA

SEDIMENT

Pollutant levels were in the low to moderate range except in the North
Channel in St. Louis Bay, where recent sediments were moderately to heavily

polluted with total Kjeldahl nitrogen, phosphorus, chemical
oxygen demand, oil

and grease, lead, and iron.

PCB levels were less than 1 mg/kg everywhere in

St. Louis Bay except in the South Channel, where levels were in
the range of 2

to 5 mg/kg.
ISH

Fish collected in the early 1970's contained mercury levels above the U.S.
Food and Drug Administration action level of 1.0 mg/kg. More recent analyses
(1977, 1979) indicate mercury levels at 0.1 to 0.4 mg/kg, well beTow the
action level. PCB and pesticide contamination is not a current problem in the
lower St. Louis River.

REMEDIAL MEASURES
The major municipal and industrial dischargers on the Minnesota side of
the lower St. Louis River are now either tied into the Western Lake Superior
Sanitary District facility in Duluth or have ceased discharging. The Western
Lake Superior treatment plant has completed its construction programs; in 1980
the phosphorus concentration in the effluent averaged 0.90 mg/L.
It is expected that, through natural purging, contaminant concentrations
will decrease to acceptable levels.

THUNDER BAY, ONTARIO
CLASSIFICATION
Sediment contamination in some navigable portions of the harbour and
Kaministikwia River have necessitated the development of a long-term confined

disposal basin.
Localized oxygen depletion and bacterial contamination occur
in the Inner Harbour and Kaministikwia River mouth areas but do not generally
impact on existing water uses.
Residual mercury contamination of sediments

and biota may be contributing to continued elevated concentrations in sport

and commercial fish.

Classification:

5

ENVIRONMENTAL DATA
SEDIMENT
High mercury levels in the sediments of the Kaministikwia River are the

result of chlor-alkali plant operations prior to 1971.

and the inner harbour areas are high in organic content.

Sediments In the delta
These elevated

levels necessitate the confined disposal of spoils from many of the areas

which are subject to maintenance navigation dredging.

Contaminated spOIls are

placed in a confined basin which was developed for this purpose; the baSIn 15

located south of the Kaministikwia River delta.
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FISH

High mercury levels in excess of 0.5 mg/kg in larger sizes of some fish
species including walleye (>18 inches) lake trout (>18 inches), northern pike
(>22 inches), and siscowet (>18 inches) have led to advisories on consumption
and restriction on commercial sale.

Very large 1ake trout and siscowet (>26 inches) have also been found to
exceed the federal guideline of 2.0 mg/kg for commercial sale based on PCB
content; restricted consumption is allowed under provincial guidelines.

High mercury and PCB levels in wide-ranging species of fish such as lake
trout are considered a whole-lake problem in Lake Superior. While point
source inputs of both substances have been eliminated or controlled, the
residual effects of inputs from past operations and basinwide atmospheric
inputs of PCB may still be factors in delaying the decline of levels in fish.
WATER

Because of municipal and industrial discharges, a number of objectives for
protection of aquatic life and recreational uses are exceeded, primarily in
the inner harbour and Kaministikwia River mouth areas. These include
dissolved oxygen depletion and high coliform, phosphorus, dissolved solids,
and phenol levels. Existing water supply and recreational uses are not
generally impacted because of their location outside of the inner harbour area
to the northeast and south. Suspended solids and colour, of pulp mill origin,
detract from the aesthetic quality of the waterfront.

REMEDIAL MEASURES
Abitibi Paper Company Limited has three mills in Thunder Bay: Fort
William (newsprint), Thunder Bay (newsprint), and Provincial (fine papers).
Presently, effluents from these mills are not meeting the requirements of the
Ministry of the Environment.
Under the Canada-Ontario Pulp and Paper Facility Assistance Program, the
company has been granted funds to modernize plant production and pollution
abatement facilities. At the Fort William mill, a primary clarifier has been
installed to off-load the lagoon system, and a new SCMP sulphite pulping
facility has been installed to reduce overall loading of BOD from the mill.
At the Thunder Bay mill, a primary clarifier has been installed to reduce
suspended solids loading, and the existing high-yield sulphite pulping
facility will be replaced by another pulping process in 1984, in order to
reduce the overall BOD load from the mill. At the Provincial mill, the
sulphite pulping process has been shut down. This abatement program is
expected to reduce the BOD loading to 35.5 tonnes by 1982 and to ensure that
all mills are in compliance with the loading requirement for suspended solids.
The Thunder Bay mill of Great Lakes Forest Products Limited is presently
not meeting provincial BOD and suspended solids loading requirements.
Control Order was issued by the Ministry of the Environment in May 1981. The
water pollution

abatement program outlined in the Control Order includes:

installation of a system for the recovery of chemicals from the spent
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the
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bisulphite liquors presently being discharged from the sulphite mill; an
in-plant BOD reduction program to further develop closed-cycle processes in
both the "A" and "B" kraft mills; and a program to reduce suspended solids
loadings from the industrial complex. This program is expected to reduce the
BOD loading by 40% and to ensure compliance with suspended solids requirements.

Thunder Bay is presently serviced by a 109 x 103 m3/d (24.0 mIgd) primary
type wastewater treatment plant. At present phosphorus removal facilities
incorporating chemical precipitation are being constructed. In addition to
phosphorus removal, improved removal efficiencies for BOD and suspended solids
can also be expected. Construction of these facilities will tentatively be
completed by late 1981.

NIPIGON BAY, ONTARIO
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CLASSIFICATION
Limited mixing in the discharge area is contributing to localized
exceedences of dissolved solids, phenols, and sanitary indicator bacteria
objectives. Existing water uses are not generally affected. Classification: 5.

ENVIRONMENTAL DATA
SEDIMENT
Nipigon Bay sediments were characterized by a decrease in pH, an increase

in organic matter, and above average concentrations of total sulphur and
mercury. These characteristics were localized around the point source (1.5
km) and were detectable to about 5 km downstream from the mill outfall.

Although controls to abate suspended solids have been in place for almost a
decade, it may take many more years before previously deposited organics are
flushed from the area or are naturally degraded. Elevated mercury concentrations likely reflect the use of contaminated caustic and mercurial
slimicides at the mill; this was discontinued more than ten years ago.
FISH
Fish from Nipigon Bay are generally free of trace contaminants. However,
the federal guideline of 0.5 mg/kg mercury for commercially marketed fish was
exceeded in yellow perch greater than 12 inches in size.
WATER
Domtar Packaging is the major source of waste input into Nipigon Bay.

Plume analyses in 1974 and 1975 indicated that an area of 1.5 km2 was
exposed to concentrations of effluent greater than 1%. The mill discharge is
responsible for introducing fish-tainting substances into the bay. Studies
carried out in 1974 and 1975 showed that a strong taint was observed in 50% or
more of the rainbow trout exposed to an effluent concentration of 3% by volume
for 144 hours.

There have, however,

beenno recent reports of fish tainting

by either anglers or commercial fishermen at Nipigon Bay.
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In the past, sanitary indicator bacteria have been reported at levels

greater than the provincial recreational use objectives in the vicinity of the
combined municipal/industrial outfall located in the bay.
Levels of phenolic compounds and total dissolved solids greater than the

provincial objectives for protection of aquatic life were found to extend for

distances of 0.6 km and 0.8 km, respectively, from the source.

Low dissolved

oxygen levels were observed in the bay within 0.1 km from the outfall.

REMEDIAL MEASURES
Effluent from Domtar Packaging at Red Rock is in compliance with the
suspended solids and BOD requirements of the Ministry of the Environment but
Under the Canada-Ontario
exceeds the 96 hr LCso fish toxicity requirement.

Pulp and Paper Facility Improvement Program, Domtar has been granted with
funds for plant modernization and will improve wastewater treatment to meet
the toxicity requirement in 1982. A Control Order was issued to the company
in 1980.

The company is expected to meet the requirements contained therein

(installation of a wood-room clarifier and a sludge de-watering and disposal
system) by the end of 1984.

JACKFISH BAY, ONTARIO
CLASSIFICATION
Sediment contamination, including localized toxicity to benthic organisms,
and exceedences of dissolved solids and phenolics objectives occur in the
Moberly Bay portion of Jackfish Bay. Some use impairment is associated with

the localized interference with fisheries habitat.

Classification:

g.

ENVIRONMENTAL DATA
SEDIMENT

Levels of mercury and PCB's in excess of provincial guidelines for the
disposal of dredged spoils in the open water, have been found in the sediments
of Jackfish Bay. The use of mercurial slimicides and mercury-contaminated
caustic soda by the Ontario pulp and paper industry was discontinued prior to
1971. The area is, however, not subject to dredging. Severe toxic effects of
the effluent discharge were demonstrated by the absence of bottom fauna to a
distance of 0.4 km from the creek mouth. The bottom-fauna community in the
bay is generally dominated by pollution-tolerant organisms for an area of at
least 5 km2 contiguous with the mouth of Blackbird Creek.

FISH

Levels of mercury in excess of federal guidelines for commercially
marketed fish were found in lake trout greater than 18 inches in length.
Limited consumption is allowed under provincial guidelines. No exceedences of
federal guidelines for PCB's were detected. Neither mercury nor PCB's were
found in quantities in excess of guidelines in either whitefish or cisco
examined from this area. High mercury levels in fish are considered a
residual whole-lake problem.
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WATER
Phenolic compounds have been detected in Jackfish Bay waters at levels
higher than the Agreement and provincial objectives up to 3 km from the mouth
of Blackbird Creek which carries wastes from the Kimberly Clark pulp and paper

._1 .~/ 4 .._-...

F-

mill in Terrace Bay.

Fish tainting, however, has not been reported in the

Jackfish Bay area. Levels of total dissolved solids in excess of the provincial objective were found at a maximum distance of 0.8 km from the creek
mouth. Although elevated populations of sanitary indicator bacteria were
reported in the bay, existing recreational areas have not been impacted.
Dissolved oxygen levels in Moberly Bay

(the western arm of Jackfish Bay) were

adequate for the protection of aquatic life; at 0.1 km from the creek mouth,
the dissolved oxygen ranged from 63% to 84% saturation.

REMEDIAL MEASURES
Kimberly Clark of Canada Limited at Terrace Bay has not been able to meet
effluent requirements since the start-up of the new mill in 1978. A Control
Order was issued in 1979 to ensure that pollution abatement equipment
installed in the new mill was made operational. A new Control Order will be
served in late 1981.
It will ensure compliance with provincial suspended
solids requirements and with federal BOD and toxicity requirements by 1985.

PENINSULA HARBOUR, ONTARIO
CLASSIFICATION
Local aesthetic degradation results from foam and suspended solids.
Residual mercury contamination of sediments and biota may also be contributing

to elevated levels in sport and commercial fish.

Classification:

g,

ENVIRONMENTAL DATA
SEDIMENT
Mercury levels substantially in excess of the provincial guideline for the
open-water disposal of dredged spoil are found in portions of the harbour
proper. These result from former discharges from a chlor-alkali plant located
adjacent to the mill. PCB concentrations exceeding the sediment guideline
have also been found in the vicinity, and are believed to be the result of a
past point source discharge. The harbour has not required maintenance
dredging.
FISH
Large lake trout (>22 inches) and whitefish (>12 inches) exhibit mercury
contamination in excess of the fedral guideline for commercial sale. Consumption limitations are also recommended under provincial guidelines for sport
fish. Although the problem is of a whole-lake nature, it is perhaps more
acute in this location as reflected by the occurrence of violations in smaller
size classes of Whitefish.
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(lake trout and
The PCB guideline is exceeded in some locally netted fish

suckers).
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Basinwide atmospheric inputs of PCB may be a factor in delayin

decline of levels in fish.
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REMEDIAL MEASURES
meeting the BOD
American Can Company of Canada Limited at Marathon is not

A new
and suspended solids requirements of the Ministry of the Environment.
to
program
nt
abateme
Control Order issued to the company in 1980 requires an
y
toxicit
and
reduce BOD loading and to ensure compliance with suspended solids
requirements by 1984.
The company has been granted federal-provincial funds to undertake a plant
The plant
modernization program which includes pollution abatement elements.
ion
is to install a condensate recycling system and a sanitary sewage collect
system.

Construction of the 2.0 x 103 m3/d (0.4 mIgd) secondary type treatment

facility proposed to serve Marathon Township has been delayed because of the

CLASSIFICATION
Sediments are contaminated with PCB's. Degradation of the benthic
environment is due to the toxicity and/or the unsuitability of the substrate
of wood and paper wastes. Classification: g.

ENVIRONMENTAL DATA
SEDIMENT
Surface sediment in the lower Manistique River, from below the Manistique
Pulp and Paper Company discharge and into the harbor area, is contaminated
with PCB's; concentrations range up to 172 mg/kg. The sediments below the
gugfall are composed primarily of wood chips, shredded paper, bark, and wood
1 res.
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MANISTIQUE RIVER. MICHIGAN

w;

The project is

presently being re-evaluated, but construction will tentatively proceed in
late 1981 or early 1982 after minor changes are made. The community is
presently serviced by a primary type plant.

a.wwu mmqw.ow~...,

high construction costs submitted when tenders were called.

Sediments in the channeT receiving cTarifier effTuent from the paper miTT
are poTTuted with cadmium, Tead, and zinc. These extremeTy fToccuTent
sediments are composed of fine paper fibres.
Sediment downstream of these discharges and into the harbor area contain
varying amounts of paper shreds, bark, and wood chips.
FISH AND BIOTA
Fish coTTected in the Tower Manistique River contain PCB TeveTs up to 6.8
mg/kg; the FDA action TeveT is 5.0 mg/kg. Fish generaTTy avoid the downstream
area which is infTuenced by the paper miTT discharges.
The benthic macroinvertebrate community beTow the paper miTT discharges is
severeTy disrupted; some pTaces are compTeteTy devoid of organisms. This may
be due to the composition of the sediments and the constituents identified in
the effTuents. The diversity of the community has onTy partiaTTy recovered in
the harbor area.

WATER
In a 1980 survey, pentachTorophenoT, bis(2-ethyThexyT)phthaTate, and
di-n-butyTphthaTate were detected in the effTuent from the paper miTT. The

TeveTs of phenoTs, copper, zinc, and ammonia in the effTuent were beTow TeveTs

known to be toxic. However, a toxicity
bioassaytest demonstrated TethaTity
to Daphnia magna. The toxicity may have been caused by cumuTative effects of
these parameters in combination with Tow dissoTved oxygen TeveTs.
EffTuent from the municipaT wastewater treatment pTant contained eTevated

TeveTs

of residuaT chTorine and fecaT coTiforms, and quantifiabTe TeveTs of

trichToromethane and bis(2-ethyThexyT)phthaTate.
REMEDIAL MEASURES

In the past, the Manistique Pqu and Paper Company's faciTity and the
Manistique wastewater treatment pTant had discharged Tow TeveTs of PCB's to
the Manistique River.

However, no PCB's have been detected in the effTuent by

the Michigan Department of NaturaT Resources since 1973. The current pointsource data indicate area contamination is due to historicaT occurrences.
Harbor sediments were resampTed in 1981 by U.S. EPA to determine the
aeriaT extent and severity of the contamination. The Michigan Department of
NaturaT Resources and U.S. EPA are currentTy reviewing treatment faciTity
performance and waste disposaT practices.

MENOMINEE RTVER, MICHIGAN-WISCONSIN
CLASSIFICATION
Sediments and water in the Tower Menominee River are heaviTy contaminated

with arsenic.

Fish contain eTevated TeveTs of mercury, PCB's, and DDT.

Dredging for navigationaT purposes is restricted, since speciaT dredging and
disposaT methods are needed to safeTy deaT with the arsenic-contaminated
sediments and associated water. CTassification: p.
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ENVIRONMENTAL DATA
SEDIMENT

A 1975 survey showed that sediments in the lower Menominee River at
Menominee, Michigan and Marinette, Wisconsin were heavily polluted with
arsenic. Other pollutant levels were generally low, except for sediments in
the turning basin and at the river mouth, where pollutant levels were in the
moderate to heavily polluted ranges.
Surveys conducted in 1977 and in 1980 revealed that the sediments in the
turning basin, near the Ansul Chemical Company, were grossly contaminated with
arsenic. One sample contained 20,000 mg/kg, whereas the EPA guideline is 8

mg/kg.
FISH

Some fish from the Menominee River exceed accepted levels for concern. In
1970 and 1971 surveys by the Wisconsin Department of Natural Resources, a
maximum mercury level of 3.06 mg/kg was recorded; the FDA action level is 1.0
mg/kg. In a 1976 survey, Wisconsin DNR recorded PCB levels up to 20.3 mg/kg;
the FDA action level is 5.0 mg/kg. In 1979 a maximum DDT level of 1.61 mg/kg
was recorded; the Agreement objective is 1.0 mg/kg.

present in fish include lead, zinc, and copper.

Other metals reported as

WATER

Water samples collected from the Menominee River near the Ansul Chemical
Company during four surveys in 1977 and 1980 revealed extensive arsenic
contamination. The maximum recorded value was 1.30 mg/L; the Agreement
objective is 0.050 mg/L.
Bioassays conducted by EPA with river water (arsenic concentration about
0.100 mg/L) showed slight toxicity to Asellus sp. and significant toxicity to
Pimephales promelas larvae.
REMEDIAL MEASURES

Ansul Corporation's old pesticide waste disposal site has been identified
as the source of 32 tonnes of arsenic leachate per year to the Menominee
River. The company has entered into a Consent Order with the Wisconsin
Department of Natural Resources and is initiating cleanup of the contaminated
area.
All major industrial discharges were in compliance with discharge permit
limits for 1980. The Menominee municipal treatment plant is scheduled to
complete construction in 1983; in 1980, the average phosphorus concentration
in the plant effluent was 1.2 mg/L. The Marinette municipal treatment plant
has completed its construction program; in 1980, the average phosphorus
concentration in the plant effluent was 0.32 mg/L.
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SHEBOYGAN. WISCONSIN
CLASSIFICATION
Because of heavy PCB contamination, the area fishery is impacted. Also,
restrictions on dredging and disposal of polluted sediments have resulted in
restrictions on navigation. The area impacted is relatively small, and

corrective measures have been initiated.

Classification:

8,

ENVIRONMENTAL DATA
SEDIMENT
Sediments collected from the lower Sheboygan River, Sheboygan Harbor, and
the small boat harbor between 1977 and 1979 are polluted with PCB's. The PCB
concentration increased with distance upstream from the harbor and with depth
of the sediment.

Many samples contain more than 50 mg/kg of PCB's, and a

maximum value of 167 mg/kg has been recorded.

Some of the sediments are also polluted with chromium, lead, zinc, and

arsenic.

FISH
Fish were collected from Sheboygan Harbor and the Sheboygan River between
1976 and 1979. A maximum PCB concentration of 970 mg/kg was recorded; the FDA
action level is 5.0 mg/kg.
Also detected in the fish were DDT, dieldrin, endrin, methoxychlor,
y-BHC, cis and trans nonachlor, cis-chlordane, mercury, lead, copper,
chromium, cadmium, and zinc.

WATER
During a 1978 survey, PCB in water from the Sheboygan River was found to
range up to 3.0 mg/L.

REMEDIAL MEASURES
In 1978, absorbent material, used to clean up PCB hydraulic fluid spills,
was discovered on the bank of the Sheboygan River. It had been the past
practice of Tecumseh Products Engine Die Castings to dispose of the material
in this manner.

Under a Consent Order from the Wisconsin Department of

Natural Resources, the company removed the PCB contaminated material to a
temporary secure storage site. Ultimate disposal in an EPA-approved landfill
will be completed in 1981.
The Sheboygan municipal treatment plant is expected to complete its
construction program by the end of 1981; the facility averaged 2.6 mg/L
phosphorus in its effluent for 1980. The major industrial dischargers in
Sheboygan were in compliance with permit limits for 1980.
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MUSKEGON LAKE, MICHIGAN
CLASSIFICATION
heavily
Sediments along the southeast shoreline of Muskegon Lake are

contaminated by metals and a number of organic compounds.

E,

Classification:

SEDIMENT
d
The West Michigan Shoreline Regional Development Commission has reporte
Lake.
n
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of
ts
the results of an April 1980 survey of the sedimen
by metals and
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1000
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by a number of organic compounds. Concentrations as
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and
copper,
chromium, 1400 mg/kg lead, 99 mg/kg cadmium, 730 mg/kg
zinc were reported.

Concentrations of benzidene, a known carcinogen, and

The
benzo(a)pyrene were reported as 1.0 and 4.9 mg/kg, respectively.
sediments were also heavily contaminated by naphthalene and benzofluoranfurther
thene. U.S. EPA conducted a sediment survey in 1981 in order to
define the problem.

REMEDIAL MEASURES
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r
urbanized area, heavy chemical industry development, and past imprope
plant
nt
treatme
al
municip
n
Muskego
The
es.
industrial waste disposal practic
the
system;
nt
treatme
tion
applica
land
has completed construction of its
drainage averaged 0.1 mg/L phosphorus for 1980. However, the plant has been
it was
handling a substantial amount of synthetic organic chemical waste which
organic
the
of
fate
the
assess
to
not designed to treat. A study is underway
wastes treated by the plant.
Improper discharge and disposal of pesticides and other organic chemicals
by Cordova Chemical Co. has resulted in groundwater contamination in the
area. Since the groundwater may reach a nearby surface stream, a study to
determine the extent of groundwater contamination is underway.

WHITE LAKE, MONTAGUE, MICHIGAN
CLASSIFICATION
Groundwater, fish, and sediment in the White Lake area are contaminated
Classification: 5,
with pesticide waste. The area fishery is impaired.

IENVIRONMENTAL DATA
SEDIMENT
A 1980 sediment survey found cadmium in excess of EPA's guidelines.

detected were lindane, heptachlor, heptachlor epoxide, and DDT.

results were not confirmed in a subsequent survey.
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However,

Also

ISH
Fish caught in the White Lake

Montague area in 1979 and 1980 contained

PCB, DDT, mirex, hexachlorobenzene, HCPD, HCBD, octachloropentene, chromium,

mercury, cadmium, copper, nickel, lead, and zinc.

The Michigan Department of Public Health has advised that residents may
catch and eat fish native to White Lake. However, because larger predator
species of fish (e.g. pike and bass) have a greater possibility of bioaccumulating contaminants, residents are advised not to use them as a major food in
their diet. Migratory predator species from Lake Michigan can be eaten
following the advice of Michigan's fish eating advisory.

REMEDIAL MEASURES
Past problems with chemical process waste and with pesticide manufacturing
waste were attenuated when the discharges ceased in 1973. A continuing
problem involving groundwater contamination by pesticide waste from Hooker
Chemical Co. is currently the subject of an extensive monitoring study to
determine the extent of chemical waste seepage and its threat to White Lake.
The company is providing treatment to clean up contaminated groundwater in the
area.

The Montague Whitehall municipal treatment plant has completed its

-

construction program; in 1980, the average phosphorus concentration in the
plant effluent was 0.26 mg/L.

SPANISH RIVER MOUTH, ONTARIO
CLASSIFICATION
Tainting of fish flesh, while much less a problem than a decade ago, is

still prevalent in the river and mouth area.

Classification:

g,

ENVIRONMENTAL DATA
SEDIMENT
Harbour sediments exhibited elevated levels of PCB's, zinc, nickel,
copper, and phenolic compounds. Zinc levels appear to have increased during

the period 1974-1980.
While levels of these contaminants do not present a
threat to human health or water use, confined disposal may be required in the

event that dredging or removal of the harbour sediment becomes necessary. The
zoobenthic conmunity in the harbour sediments is impaired for a distance of 3
km from the river mouth.
FI H
Fish tainting in Spanish Harbour is evident downstream from the river
mouth for a distance of 2 km. There is some indication that incidents of fish
tainting may have decreased in recent years.

As is the case elsewhere in the

North Channel, consumption of yellow perch greater than 12 inches and walleye
greater than 18 inches is limited under provincial guidelines for mercury
content; these fish are not suitable for commercial sale.
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WATER
Industrial discharges from Eddy Forest Products Ltd. and, to a lesser

degree, the Town of Espanola's municipal sewage treatment plant have

contributed to levels of phenolic compounds higher than the Agreement
objective in the river mouth area.
REMEDIAL MEASURES
E.B. Eddy Forest Product Company at Espanola is not meeting the Ministry
of the Environment's effluent requirements for BOD and suspended solids. A
Control Order, which requires installation of pollution control facilities,
was issued to the company in 1978. The company was granted government
incentives under the Canada-Ontario Pulp and Paper Facility Improvement
Program and is committed to install water pollution abatement facilities
including a condensate stripping system,

a secondary waste treatment system,

and a spill control system. This abatement program is expected to reduce
waste loadings to the requirement level in 1984, and also to reduce the degree
and incidence of fish tainting and toxicity in the effluent.

PENETANG BAY TO STURGEON BAY, ONTARIO
CLASSIFICATION
Limited exchange of the waters of Georgian Bay and the waters in embayment
areas receiving treated municipal effluents in this summer resort area are
slowing the response to phosphorus controls. Classification: E.
ENVIRONMENTAL DATA

in phosphorus loading to the area has occurred since 1974; this should have a

gradual beneficial effect on water quality in the area. Phosphorus removal
facilities are now fully operational at Penetanguishene, Midland, and Port
McNichol. A further sewage treatment facility is proposed for Penetanguishene, and expansion of the Midland plant is currently underway.
FISH

As is the case elsewhere in Georgian Bay, mercury contamination has led to
consumption advisories for walleye greater than 18 inches and smallmouth bass
greater than 14 inches. Rainbow trout greater than 26 inches in length
contained PCB levels in excess of the federal guideline for the commercial
sale of fish.

' awn-vs. qu Mn 1...: .» was «a v v .

The provincial objectives or guidelines for phosphorus and algal biomass
are often exceeded in the area from Penetang Bay to Sturgeon Bay. The inner
portion of Penetang Bay has also occasionally exhibited coliform levels
exceeding the provincial recreational use objective. A significant decrease

'

WATER

REMEDIAL MEASURES

At MidTand, expansion and upgrading of the existing primary type
wastewater treatment faciTities to 13.6 x 103 ma/d (3.0 mIgd) secondary type
treatment is presentTy under way and wiTT tentative1y be compTeted by Tate
1981.
At Victoria Harbour, construction of a sewerage system consisting of
coTTector sewers, pumping stations, and forcemains, as we11 as a 2.4 x 103
m3/d (0.5 mIgd) secondary treatment p1ant with eff1uent fiTtration, is under

The tentative compTetion date is Tate 1982.

way.

COLLINGWOOD HARBOUR, ONTARIO
CLASSIFICATION
Enrichment of CoTTingwood Harbour, causing nuisance a1ga1 growth, is being
addressed through upgrading of the municipaT sewage treatment faciTity.
Restrictions on the disposaT of dredged materia1 are necessitated because of

sediment contamination.

CTassification:

E,

ENVIRONMENTAL DATA
SEDIMENT

LeveTs of PCB's, zinc, and Tead in surficiaT sediments of the harbour
exceed the provincia1 guideTines for open-water disposaT of dredged spoil.
The harbour was Tast dredged in 1965.
WATER

ATthough a significant decrease in phosphorus 1eveTs within the harbour

1970's,
has occurred since nutrient controTs were introduced in the earTy

nuisance aigaT growth sti11 detracts from recreationa] enjoyment. Further
way, of
improvement in water qua1ity is expected with the upgrading, now under
.
treatment
the municipa1 sewage treatment piant to provide secondary

REMEDIAL MEASURES
Expansion of the existing CoiTingwood wastewater treatment pTant to 24.5 x

103 m3/d (5.4 mIgd) began during 1980 and wiTT be compTeted in 1982.

The

treatment is being upgraded to secondary type (conventionaT activated sTudge)
s
during the expansion. This wiTT improve the BOD and suspended soTid 1oading
discharged from the pTant and wiTT a110w the existing phosphorus removaT
faciTities to provide Tower effTuent concentrations of totaT phosphorus.

A new sewerage system consisting of a 4.1 x 103 m3 (0.9 mIgd) secondary

and
type treatment pTant aTong with associated pumping stations, forcemains
ood
0011ingw
of
section
t
northeas
the
trunk sewers is under deve1opment for
Township. Construction wi11 tentative1y start during 1983/84 with compTetion
during 1986.
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CLINTON RIVER, MICHIGAN
CLASSIFICATION
Sediments in the Clinton River are heavily polluted with oil, grease, and
metals. Fecal coliforms cause water quality impairment in the river and the
adjacent cut-off canal. Classification: B.
ENVIRONMENTAL DATA
SEDIMENT

Surveys conducted in 1970, 1973, and 1975 indicate that the Clinton River

sediments were heavily polluted with volatile solids, chemical oxygen demand,
oil and grease, nutrients, and metals.

WATER
A 1980 study conducted by the Michigan Department of Natural Resources
showed that fecal coliform bacteria exceeded 200 organisms/100 mL in small
areas off the mouths of the river and the adjacent cutoff canal. The analysis
was based on the geometric mean of 5 samples taken in August 1980, from each
of 40 stations along transects in the vicinity of the river mouth, Metropolitan Beach, and the cutoff canal. No impairment to boating or fishing was
evident, but small areas of Lake St. Clair off the mouths were unsuitable for

total body contact. Even though fecal coliforms and solids continue to cause
water quality impairment in the river and canal, no significant impairment
occurred in the lake. Metropolitan Beach, a major recreational facility
located between the river and canal, was unaffected.

REMEDIAL MEASURES
Total dissolved solids and fecal coliform bacteria violate objectives.

The Clinton River flows through a heavily industrialized and urbanized area.
Combined sewer overflows and urban nonpoint runoff are contributors to the
identified problem.

Construction programs have been completed for the Warren

and Pontiac municipal treatment plants; the effluent phosphorus concentrations
averaged 0.76 mg/L and 0.15 mg/L, respectively, for 1980. The Rochester and
Mt. Clemens municipal treatment plants are scheduled to complete construction
programs by 1983.

WHEATLEY HARBOUR, ONTARIO
CLASSIFICATION
Oxygen depletion and organic contamination of harbour sediments continue

to be of concern despite loading reductions by a local industrial point-source

discharger.

The problem is confined to the harbour.
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Classification:

B,

ENVIRONMENTAL DATA
SEDIMENT

I

Extensive sedimentation occurs in the harbour; this results in the need
for frequent maintenance dredging. The high sediment oxygen demand and levels
of oil and grease, phosphorus, nitrogen, and PCB's in excess of provincial
guidelines for the open-water disposal of dredged spoil has necessitated the
use of confined or land disposal.
ISH

Mercury found in yellow perch (>12 inches), in excess of the federal

guideline of 0.5 mg/kg for commercial sale of fish, has also led to advisories
on consumption under provincial guidelines.
WATER

Improvements in water quality have been noted as a result of remedial
measures at Omstead Foods Ltd., although the degree of improvement is hampered
by limited harbor/lake exchange and seasonal peaks in waste flows. Degradation, which is restricted to the harbor, still persists for dissolved oxygen,
Land drainage from the Muddy Creek basin also
nutrients, and coliforms.
contributes to harbor impairment.

.REMEDIAL MEASURES
Since 1978, Omstead Foods Limited at Wheatley has reduced BOD loading from
460 to 58 kg/d and suspended solids loading from 1770 to 550 kg/d. Phosphorus
and suspended solids loadings are not yet meeting the Ministry of the Environment's requirements. The plant has encountered some difficulties in operating
the waste treatment facilities, and improvement to the waste treatment system
is being investigated.

A sewerage scheme designed to service the Village of Wheatley and an
adjoining portion of Romney Township is awaiting the resolution of financial

arrangements.

The system will consist of a 2.7 x 103 m3/d (0.6 mIgd)

secondary type treatment plant with associated pumping stations, forcemains,

and collectors.

The project is ready for tendering and construction.

EIGHTEEN MILE CREEK, NEW YORK
CLASSIFICATION
Violations at this small harbor at Olcott are based on only a few samples.

However, these are sufficient to indicate that there may be a significant

problem.

Classification:

E.

ENVIRONMENTAL DATA
SEDIMENT

Two of six samples collected in Eighteen Mile Creek were heavily polluted
with unusually high concentrations of zinc, lead, nickel, chromium, and
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copper. Two samples were moderately polluted with metals and two were
classified as lightly polluted. Sediment samples collected in 1981 will
ascertain whether corrective measures on local point-source discharges are
effective.

FISH

Fish collected from Eighteen Mile Creek at Olcott during a 1977 survey
m,
contained PCB (maximum 5.71 mg/kg), mirex, DDT, dieldrin, mercury, chromiu

zinc, and copper.

WATER

An elutriate test of harbor sediment yielded copper, nickel, and zinc

levels in water in excess of the Agreement objectives.

REMEDIAL MEASURES
The construction program at the Newfane, New York waste treatment facility

has been completed. In 1980, the flow averaged 0.9 MGD and the concentration
of phosphorus in the effluent averaged 0.7 mg/L.

The Lockport construction program has been completed. The facility
complied with phosphorus requirements, discharging an average of 11.4 MGD with
an average phosphorus level of 0.85 mg/L. Combined sewer overflows continue
to be of concern in this area. The impacts of the overflows and potential
remedial actions are being studied.
Harrison Radiator Company was a past significant source of heavy metals;
in early 1981, a new sand filtration system became operational, in accordance
with SPDES permit requirements. All other industrial sources are in
compliance with their permit requirements.

ROCHESTER EMBAYMENT. NEW YORK
CLASSIFICATION
There are moderate violations of water quality objectives and some

indications of fish contamination in Rochester Harbor and Irondequoit Bay.

Classification:

g.

ENVIRONMENTAL DATA
SEDIMENT
Surveys of Rochester Harbor from 1967 to 1973 have found some of the
sediments to be heavily polluted with metals and phosphorus. A 1976 survey of
Irondequoit Bay showed some of these sediments to be heavily polluted with
volatile solids, chemical oxygen demand, nutrients, and metals.

ISH

Fish taken from Irondequoit Bay and environs during 1977 contained PCB up
to 4.96 mg/kg, DDT up to 0.59 mg/kg, mirex up to 0.17 mg/kg, and mercury up to
0.39 mg/kg.
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WATER
The Agreement objective for specific conductivity was consistentiy

vioTated.

The objectives for dissoTved oxygen, pH, totaT dissoived soTids,

ammonia, and iron are occasiona11y vioTated.

REMEDIAL MEASURES
Construction programs at the Rochester Frank Van Lare, the Monroe County
Northwest Quadrant, and the Monroe County Gates faciiities have been

In
Ongoing projects inc1ude improvement of s1udge processing.
compTeted.
0.94,
1.1,
averaged
effiuents
the
in
water year 1980, the phosphorus 1eve1$

and 1.6 mg/L, respectiveiy. Phosphorus controT measures brought on Tine in
ear1y 1980 have reduced the phosphorus Toads from the Northwest Quadrant and
the Gates piants; for caTendar year 1980, the average effiuent concentrations
from these faciiities were 0.66 and 0.90 mg/L, respectiveTy.

Frank faciiity is aiso currentTy meeting the 1 mg/L Timit.

The Rochester

Monroe County was the first 10ca1 municipaT authority in New York to
receive deiegation of the pre treatment program for controT of toxic
industriaT waste inputs into municipaT treatment systems. The New York
Department of EnvironmentaT Conservation issued an administrative order

requiring toxicant controT at Interspace Co. A 4,400 ga110n oi] spi11 was
cieaned up at the Chevron 0i1 TerminaT. Eastman Kodak was the Targest U.S.
industriai source of phosphorus to Lake Ontario, discharging 36 tonnes in 1980.

Significant progress has been made in the construction program for centre]
of combined sewer overfiows. The Cross Irondequoit Tunnei and Pump Station
and the Genessee VaTTey Interceptor System were compTeted. The Cuiver-Goodman
Tunnei is scheduTed to be compTeted in 1983. Design was initiated on the West
Side Tunne1 System (combined sewer overfiow abatement program), a ten-year
project. To date, projects costing over $70 mi11ion have been compTeted,

$92.3 mi11ion worth of projects are near compTetion, and $80 miTTion has been
received to start the West Side project. The entire combined sewer overfTow
controi program is estimated to cost $602.3 mi11ion. The program inc1udes

$2.3 mi11ion of speciaT Great Lakes funds to demonstrate innovative technoTogy

through best management practices.

OSWEGO RIVER. NEW YORK
CLASSIFICATION
Sediments in Oswego are moderateiy to heavi1y poiiuted and some water

Fish show significant contamination
quaiity vioTations have been observed.
from toxic substances, particuTarTy PCB and mirex. C1assification: E.

ENVIRONMENTAL DATA

Six of nine sampTes coTTected during 1976 were ciassified moderate or
moderate to heaviiy poTTuted. The other three were Tightiy poTTuted. No
sampTes showed severe poTTution, aTthough one had an eTevated concentration of
Tead (148 mg/kg).
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York
Major clean-up action was initiated by U.S. EPA and the New

Department of Environmental Conservation at the Pollution Abatement Service
(PAS) hazardous waste site near Oswego.

PAS operated a high-temperature

disposal facility from 1970 to 1971. There were approximately 14,000 drums,
to date,
5 large tanks, and a large lagoon on site. The remedial measures,
.
leachate
and
include efforts to control and eliminate contaminated runoff
ed
abandon
ty
PAS has been designated by New York as its highest priori
hazardous waste site. More than $3 million was assigned by U.S. EPA from
Superfund as the first remedial action under that legislation.

ENVIRONMENTAL DATA
SEDIMENT

Several of the provincial guidelines for the open-water disposal of
dredged spoil are exceeded throughout the waterfront area. Among these are
PCB's, mercury, lead, and organic content.
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Heaviest contamination is found in
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Bacterial contamination, particularly in response to runoff events, occurs
are
at a number of locations along the waterfront. However, water supplies
Sediment
impacted.
y
generall
not
are
not affected, and public beach areas
contamination in navigable portions of the Inner Harbour have necessitated the
development of a long-term confined disposal site. Classification: 5,
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CLASSIFICATION
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TORONTO WATERFRONT, ONTARIO
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Both the Oswego East and Oswego Nest plants have completed their construc
not been
tion programs, but the east slope of the west side of the city has
tor
intercep
the
of
tion
construc
the
for
connected to the Nest Plant. Funds
year
fiscal
federal
during
le
availab
and pump station will probably be
1981-82. In 1980, the average phosphorus concentrations in the effluents were
were
0.32 mg/L and 0.87 mg/L, respectively. All major industrial facilities
in compliance with their SPDES permits.
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REMEDIAL MEASURES

1.

and
A 1972 survey found violations of objectives for copper, iron, nickel,
zinc at the mouth of Oswego River.

.

WATER

I.

c problem.
high but the general level of contamination indicates a chroni

- _ _

No values were extremely

c...

values of DDT and mirex were consistently reported.

A

The New York Department of Environmental Conservation has reported a
Ontario at
substantial quantity of fish data on the Oswego River and Lake
and
mirex,
PCB,
for
nes
guideli
Oswego. U.S. Food and Drug Administration
1975.
during
ed
collect
bass
mercury were exceeded in walleye and smallmouth
1.0 to
PCB values in perch and brown trout collected during 1977 varied from
normal
than
Higher
mg/kg.
7.29 mg/kg, with many values greater than 2.0

. .

ISH

the Keating Channel

at the mouth of the Don River, in the Inner Harbour boat

slips, and in portions of Humber Bay.

Contaminated spoils are disposed of in

a confined basin on the outer face of the eastern headland.
Given the heavy
urbanization of the waterfront and local watershed areas, it is likely that

confined disposal will be required over the long term on most maintenance
dredging projects.
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FISH
Several species including yellow perch (>12 inches) and northern pike
(>30 inches) are subject to advisories on consumption limitations and
comnercial sale restrictions, based on mercury content. Smelt greater than 18
inches and lake trout greater than 14 inches are restricted due to elevated
PCB levels. This is a whole lake problem attributable to basinwide inputs.
Levels of 2,3,7,8-tetrachlorodibenzo-p-dioxin at concentrations below the
20 ng/kg federal guideline were detected in smelt and lake trout. Both these
species are wide ranging; consequently, the sources of dioxin found in these
fish may not necessarily be the Toronto area.
WATER
Total phOSphorus concentrations in the inner and outer harbours substantially exceed the provincial guideline of 20 ug/L for the protection of
Great Lakes waters. In spite of these high phosphorus levels, total algal
biomass, as reflected by chlorophyll a mea5urements, has not reached nuisance
proportions in the harbour areas. The absence of algal blooms can be
accounted for by elevated turbidity levels in both the harbor and the
nearshore areas; this limits the available light.

Data collected during recent years indicate that swimming beaches on the
Toronto waterfront are in compliance with the provincial objectives for the
protection of body contact recreation areas. Several areas along the water-

front nevertheless exceed the bacteriological objectives. These areas are
largely confined to locations receiving storm and combined sewer overflows as

well as to the mouths of the Don and the Humber Rivers.

A declining trend in

coliform densities has been noted in these areas over the last few years
reflecting improvements made to the sewer system, the construction of the new

York Durham sewage network and treatment plant, and the elimination of several
sewage treatment plants previously discharging to the Don River.
At several

locations along the waterfront area, levels of copper and

cadmium exceed the Agreement and provincial objectives for the protection of
aquatic life. The pattern of the elevations suggests that they result from
diffuse inputst
Several pesticides which are not actively used in Ontario have been found
to exceed provincial objectives for the protection of aquatic life at the
mouth of the Don River and at the dredgeate disposal site on the eastern
headland. These pesticides include dieldrin and aldrin, heptachlor and
heptachlor epoxide, and endrin.
0n the other hand, all actively used
with objectives, based on the
compliance
in
be
to
found
were
pesticides

average concentrations recorded at each station.
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REMEDIAL MEASURES
Construction of the mid-Toronto interceptor, designed to pick up combined

sanitary wastes in and across Metro Toronto and transfer them to the Main
water pollution control plant for treatment, was completed in late 1977.

Since then, telemetering equipment along with major control gates and inter-

completed.

Expansion of the Highland Creek Plant to 218 x 103 m3/d (48 mIgd)

has been completed in conjunction with a new outfall pipe discharging directly
to Lake Ontario.

A major wastewater treatment and collector system which would ultimately
service more than 800,000 people in the Regional Municipality of York and
Durham was initiated by the Ministry of the Environment in the mid-1960's.
Studies carried out at that time indicated that if the areas north and east of
Metro Toronto were to be developed to their full potential, an extensive
collector and wastewater treatment system discharging directly to Lake Ontario
was necessary.

This system, with an estimated cost of $260 million, will ultimately

collect and treat wastes from seven major municipalities and will permit the
closing of nine upstream sewage plants. This will provide immediate benefits
in terms of improved water quality of major tributaries to both the Lake
Ontario and the Lake Simcoe drainage basins.

To date, $170 million has been spent to complete approximately 70% of the
system. The 182 x 103 m3/d (40 mIgd) conventional activated sludge plant,

with phosphorus removal and sludge incineration, was officially opened in

September 1980 allowing five upstream wastewater treatment facilities to be
phased out. Construction of the more than 110 km (70 miles) of trunk sewer is
progressing on schedule. Tentative completion of the entire project is
estimated to be 1986.

PORT HOPE, ONTARIO
CLASSIFICATION
The sediment in the turning basin of Port Hope Harbour is contaminated
with radium. The dredging and proper disposal of this sediment has been
identified as a concern if dredging is undertaken in connection with possible
harbour redevelopment. The contamination results primarily from discharges

prior to 1945 and is confined to the turning basin.
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Classification:

8,

I . ..4. Ate
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Expansion of the Humber Plant to 408 x 103 m3/d (90 mIgd) has been
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Other control plants will be installed during 1981 and will be manually
operated until such time that computer operation becomes necessary. Total
cost for this program to date is in excess of $34 million.
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Major control gates will be electronically controlled by personnel at the
Main water pollution control plant. Installation of the electronic equipment
is expected to be completed during 1981.
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connections have been added.
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ENVIRONMENTAL DATA
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SEDIMENT
Copper, chromium, 1ead, zinc, arsenic, and PCB 1eveis in sediments of the
harbour turning basin exceed provinciai guideiines for the open water disposai
of dredged spoii. The occurrence of high radium concentrations in the harbor
sediments is primariiy the result of radium refinery discharges prior to 1945,
as we11 as more recent raffinate iosses from the existing Eidorado Nuciear
Ltd. uranium refinery. There does not appear to be any significant migration
of contaminated sediment into the channe] in the harbor entrance; this channei
is subject to periodic maintenance dredging.

Eievated PCB 1eveis in rainbow smeits (<8 inches) and iarger sizes
(>12 inches) of rainbow trout caught in the Ganaraska River have 1ed to
restrictions on consumption. Possibie iocai sources are being investigated.
However, this problem is indigenous to the whoie 1ake for the species
identified.
REMEDIAL MEASURES

Eievated radium 1eveis in the sediments of the turning basin in Port Hope
Harbour have existed since 1933 due to operations associated with a radium
extraction circuit at the Eidorado Mining and Refining Company. This practice
was discontinued in 1945 with the opening of a iocai waste disposai site.
In view of the high 1eveis of radium in sediments in the turning basin and
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FISH

the possibie impiications for future harbor deveiopment, a1] avai1ab1e

information is being reviewed to assess the need for further remedia] action.

BAY OF GUINTE, ONTARIO
CLASSIFICATION
The bay has exhibited a good response to phosphorus controis initiated
since 1970. However, dissoived oxygen 1eveis remain 10w in the Adoiphus Reach
area. Surveiiiance of enrichment status wi11 be continued for the entire bay
to determine the need for and the efficacy of additionai controi measures.

Ciassification:

g,

ENVIRONMEKTAL DATA
FISH
As is the case eisewhere in Lake Ontario, PCB's have been found in rainbow
smeit (<8 inches) and in 1arger specimens of smaiimouth bass (>18 inches),
necessitating consumption 1imitations. Eievated mercury 1eveis have resuited
in advisories on the consumption of waiieye (>18 inches), northern pike
(>26 inches), 1argemouth bass (>14 inches), and smaiimouth bass (>12
inches).
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Yellow and white perch from the Bay of Quinte were monitored for

2,3,7,8-tetrachlorodibenzo-p-dioxin. One white perch contained a measurable
level of dioxin which, however, was below the 20 ng/kg federal guideline.
WATER

While still in excess of Ministry of the Environment guidelines, since the
initiation of phosphorus removal in 1970, reductions of as much as 40% in
phosphorus and chlorophyll levels have been observed in the upper bay. The
phosphorus loading from sewage treatment plants discharging into the Bay of
Quinte has decreased from an average of 214 kg/d before phosphorus control to
72 kg/d in 1980.
A positive shift in the phytoplankton bloom pattern has also been seen
since phosphorus controls were implemented. This was reflected at the
Belleville water treatment plant where microstrainers, installed to remove
excessive densities of algae, were in use for only a few weeks in 1980 in
contrast to a 4 5 month/year operation prior to 1978. Taste and odour
problems at Belleville have also declined since 1978.
However, phosphorus abatement measures have had little impact thus far on
dissolved oxygen levels in the Adolphus Reach area; concentrations remain low
(1-2 mg/L). Scientific studies in this area have indicated that oxygen
concentrations are primarily influenced by the bathymetry of the channel
itself.

Domtar Packaging is in compliance with the Ministry of the Environment's
loading requirements for phosphorus, BOD, and suspended solids but not with
requirements for phenolic substances. The present phenolics loading is not
causing adverse river effects and, because of a lack of waste treatment
technology, no abatement action is planned in the near future.
The municipal wastewater treatment facilities named below are required by

the Ministry of the Environment to meet the total phosphorus effluent
objec-

tive of 0.5 mg/L during the summer months, from May through October. This
objective was implemented in order to correct water quality problems resultin
g
from overenrichment in this area of Lake Ontario. The municipal facilities
are:

Belleville, Trenton, Napanee, Picton, Deseronto, Frankford, Stirlin
g,

and Sidney Township (Batawa).

m

r
9

4:. u.

Trent Valley Paperboard has met the Ministry of the Environment's loading
requirements for phosphorus, BOD, and suspended solids. However, present
loadings of COD and suspended solids are higher than those in 1978, because
more production units are in operation.

.
'a
i

j

Domtar Packaging at Trenton and Trent Valley Paperboard at Glen Miller are
major industrial sources. Minor industrial sources are Bakelite Thermosets
and Arctic Gardens.
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REMEDIAL MEASURES

An innovative concept is being utiiized in the expansion of the Beiievi11e

wastewater treatment piant.

Because of combined sewers in the downtown

section of this municipa1ity, the treatment p1ant was subject to severe
hydrauiic ioadings during periods of rainfa11. During periods of high f1ow,
by-passing at certain points in the coiiector system was necessary to protect
Since the present design capacity of the treatment piant is more than
adequate for the popuiation it services, it was proposed that oniy the primary
section of the piant be expanded in order to handie the storm fiows. Aiso,
chemicai precipitation wouid be utiiized in the new primary section for the
controi of phosphorus discharges and for the enchanced BOD and suspended
soiids removai it wouid provide.

When construction is compieted in the fa11 of 1984, the piant wi11 provide

secondary treatment for up to 50 x 103 m3/d (12 mIgd) pius primary treatment

for an additionai 177 x 103 m3/d (35 mIgd). Chemicai precipitation pius disinfection wou1d be avaiiab1e for fiows in excess of the secondary treatment
capacity.
The primary wastewater treatment piant serving Napanee was expanded to 9.0
x 103 m3/d (2.0 mIgd) in 1978. P1ans for upgrading to secondary treabnent are
presentiy under deveiopment by the municipaiity. Construction of the
secondary faciiities cou1d begin in iate 1981 or during 1982.
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the treatment faci1ities.
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Through the signing of the 1978 Great Lakes Water Quality Agreement, the

Parties obligated themselves to various programs, measures, and other acti
vities to effect the restoration, preservation, and enhancement of the Great

Lakes Ecosystem. The Water Quality Board has reviewed these commitments and
progress toward fulfilling them. This appendix provides details about
specific programs and other measures related to point source compliance;

mean«
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agriculture, forestry, and other land use activities; shipping activities;

dredging; discharges from onshore and offshore facilities; the joint
contingency plan; the listing of hazardous polluting substances; airborne
pollutants; surveillance and monitoring; and wetlands management. Also
presented are the utilization of Agreement objectives to develop jurisdictional standards and the status of limited use zones.
Control of phosphorus inputs, in response to the eutrophication issue, is
required in several sections of the 1978 Agreement. Because of the prominence

received in previous reports of the Water Quality Board, this issue is treated

separately in Appendix I

Phosphorus Inputs and Controls.

That appendix

describes the accomplishments, present status, and future requirements of

programs to control point sources of phosphorus to the Great Lakes. Appendix
I also presents a discussion of representative measures to reduce nonpoint
sources of phosphorus to Lake Erie. The status of specific municipal phos
phorus control measures is presented in Appendix II for particular areas of
concern.
Annex 12 of the Agreement calls for specific programs and measures to
control persistent toxic substances. The evaluation of jurisdictional control
programs is an integral part of the 1981 report of the Toxic Substances

Committee, "Toxic Substances Control Programs in the Great Lakes Basin .

Progress toward fulfilling the obligations of Annex 12 is detailed in that
report and its appendix.
The Toxic Substances Committee's report has also
been included as Chapter 3 of the Board's 1981 report to the International
Joint Commission.
Article VI, Section 1(a)(v) calls for practical programs to reduce

pollution from storm, sanitary, and combined sewer overflows.

This issue was

the subject of a study by a Task Force of the Water Quality Board. Their
report is presented as Appendix IV - Urban Drainage and Combined Sewer Over-

flows.

POINT SOURCE COMPLIANCE (ARTICLE VI, SECTIONS I(A.B,C))
In order to meet the general and specific objectives of the Agreement, the
Parties committed themselves to develop and implement programs and other
measures to abate, control, and prevent pollution from municipal and industrial sources, and to prepare an inventory of pollution abatement requirements.

III-1

Programs to address pollution from municipal discharges and urban drainage

are to be completed and in operation as soon as practicable and, for municipal

sewage treatment facilities, no later than December 31, 1982 (Article VI,
Section 1(a)). Programs include construction and operation of waste treatment
facilities in all sewered municipalities, including provision of funds,
establishment of construction requirements, and establishment of operating
standards; establishment of pretreatment requirements for industrial dis-

chargers to municipal systems; measures to reduce pollution from storm,

FINANCIAL RESOURCES (ARTICLE VI, SECTION 1(A)(II))
A summary of financial resources committed to date for the construction of
municipal waste treatment facilities is presented in Table 1. Details about
expenditures and funding required for certain major facilities are discussed
in Appendix II for specific areas of concern.
In Canada, the provision of financial resources for the construction of
municipal waste treatment facilities was, until recently, shared among the
federal, provincial, and municipal governments. However, in November 1980,
the Central Mortgage and Housing Corporation, which was the federal con
tributing agency, announced the termination of the Community Services
Contribution Program. While this was a national program, the impact of its
termination was particularly felt in the Great Lakes Basin as many projects
currently in progress were delayed and others deferred. Negotiations are
currently underway to secure alternative funding mechanisms for these
facilities.
The impact, in terms of Agreement progress, is that the construction of
certain facilities in Canada may extend beyond the December 31, 1982 date
specified in the Agreement.

CONSTRUCTION AND OPERATING STANDARDS (ARTICLE VI,
SECTION 1 A)(III))
UNITED STATES
The 1972 Amendments to the Fresh Water Pollution Control Act, along with
the 1977 Amendments (Clean Water Act), established both goals for the quality
of public waters in the U.S. and programs through which these goals were to be
achieved. As part of the overall program, a minimum of "secondary treatment
(30 mg/L 8005 and 30 mg/L suspended solids monthly arithmetic mean as defined
III-2
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The report is presented as Appendix IV.
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Section 1(a)(v).

i
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from storm, sanitary, and combined sewer overflows, in response to Article VI,

l
i
I

'h

A special report has been prepared describing measures to reduce pollution

w

Programs include waste treatment and control requirements, expressed as
effluent limitations, for all industrial plants; requirements to substantially
eliminate or control discharges of persistent toxic substances, heat, and
radioactivity; minimization of adverse environmental effects of water intakes;
and effective enforcement measures.

i_
l
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Programs to address pollution from industrial discharges are to be
completed and in operation by December 31, 1983 (Article VI, Section 1(b)).

y

sanitary, and combined sewer overflows; and effective enforcement measures.

TABLE I

FUNDS COMMITTED FOR MUNICIPAL SEWERAGE CONSTRUCTION
IN THE GREAT LAKES BASIN

(in miIIions of doIIars)

YEAR
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

TOTAL

CAPITAL COMMITMENTS FOR
SEwERAOE wORKs IN ONTARIO
BY ALL LEVELS OF GOVERNMENT1

OBLIGATED STATE AND
FEDERAL FUNDS IN THE
UNITED STATES2 .

370
313
419
509
950
429
716
618
456
__ 22

57
66
138
103
112
174
150
191
200
__l§9

5,279

1,371

and
1Figures represent totaI capitaT conmitments for treatment plants
interceptor sewers.

with federaI
2Figures represent tota] United States eligibIe project costs
grant approval through December 31, 1980.
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treatin 4OCFR133) was established for all existing and future publicly owned
the
t
protec
to
icient
insuff
be
would
ment works. Where secondary treatment
treatment
receiving stream, provisions were made to require more stringent
treatment.
ater
wastew
ed
advanc
requirements including advanced secondary and
to assure
The states are responsible for construction standards, in order

e the NPDES
that treatment works operate properly and efficiently and achiev

effluent requirements.

The state pollution control agencies review proposed

as well as
projects for compliance with their specific construction standards

Standards).
with the "Recommended Standards for Sewage Works" (Ten State

The

before it
state must certify that a project meets these minimum requirements
can be funded.

o

O

o

o

o

o

-
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cal and
Each publicly owned treatment work must provide a plan for economi
both
to
actory
effective operation and maintenance. This plan must be satisf
, the plan
U.S. EPA and the state water pollution control agency. As a minimum
includes:
An operation and maintenance manual

An emergency operating and response program
Properly trained management, operation, and maintenance personnel
Adequate budget for operation and maintenance
Operational reports
Sufficient provisions for laboratory testing and monitoring to
determine influent and effluent characteristics and removal
efficiencies as specified in the terms and conditions of the NPDES
permit.

start-up.
Grant funding is available for the above provisions and initial plant
State agencies establish and maintain facility inspection and technical
assistance programs in order to assure effective, efficient, and continuous
operation of those publicly-owned treatment works and related appurtenances
constructed under PL 92-500 grants within their jurisdictions. Through these
programs, operational deficiencies are identified and appropriate remedial
actions taken. State agencies conduct or provide for at least a thorough
annual inspection of facilities constructed with federal funds to determine
whether these facilities are operated efficiently and effectively and in

accordance with plant design.
conducted by the state.

In addition, routine interim inspections are

CANADA

In Ontario, the standard level of treatment required for municipal wastewater facilities is secondary or equivalent. A relaxation of this standard
may be allowed on a case-by-case basis if receiving water studies indicate
that such will not impair stream water quality. In these cases, the minimum
degree of treatment will be primary.
For purposes of evaluating effluent compliance, the guidelines in Table 2
are used:

TABLE 2

BOD

G U I D E L I N E S
TOTAL
PHOSPHORUS
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TREATMENT TYPE

E F F L U E N T
SUSPENDED
SOLIDS

PRIMARY

35% removal

50% removal

Lower Great Lakes - 1.0 mg/L

SECONDARY

20 mg/L or
90% removal

20 mg/L or
90% removal

80%
Upper Great Lakes
removal down to but not lower
than 1.0 mg/L.

LAGOONS

30 mg/L or
85% removal

30 mg/L or
85% removal

raThe Ontario Ministry of the Environment may require Tower effluent concent
s
loading
ceiver
tions, higher removal efficiency, and/or limited effluent-to-re
limited
with
ys
for wastewater treatment facilities discharging to waterwa
assimilative capacities.

PRETREATMENT REQUIREMENTS (ARTICLE VI, SECTIONS l(A)(Iv)
AND 1(B)(v1))
CANADA
y sewers
Treatment of industrial waste at the point of discharge to sanitar
w

o, a model "By-La
in Ontario is the rule rather than the exception. In Ontari
was prepared
to Control Industrial Waste Discharges to Municipal Sewers"

the Environment and
several years ago by a joint committee of the Ministry of
this
the Ontario Municipal Engineers Association. While the application of
munici
most
by
used
and
d
adopte
been
model by-law is discretionary, it has
the
ensure
to
attempt
an
nts
palities in Ontario. The model by-law represe
collection and
protection of municipal sewage treatment plants (including
ial wastes to
industr
of
ge
disposal facilities) and to regulate the dischar
municipal sewers.

l of all
Ideally, an effective sewer-use by-law forms the basis of contro
rged to a
discha
be
could
existing and potential industrial wastes that are or
between
on
variati
of
municipal sewerage system. To overcome the factors
rial waste
municipal sewerage systems, permissible concentrations for indust
law. These
by
se
sewer-u
constituents have been suggested in the Ontario model
s at
effect
e
advers
concentrations are based on known toxicities or potential
the municipal sewage treatment plant.
ble to
Section 6 of the model by-law permits special agreements applica

prohibition of
sanitary sewers as a reasonable alternative to the complete
of waste
certain industrial discharges or to the imposition of undue costs
treatment on the industry.
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UNITED STATES

On June 26, 1978, the U.S. EPA published "General Pretreatment Regulations
for Existing and New Sources of Pollution". The intent of this regulation and
the national pretreatment policy is to:

1.

Prevent the introduction of pollutants into municipal treatment
systems which will interfere with the operation of the system or
contaminate the sewage sludge

2.

Prevent the introduction of pollutants into municipal systems which
will pass through the treatment works into receiving waters or the
atmosphere or otherwise be incompatible with the works

3.

Improve opportunities to recycle and reclaim wastewaters and the
sludges resulting from wastewater treatment.

In order to reduce the health and environmental risk of pollution caused
by discharges to municipal systems, the U.S. pretreatment regulations provide
for national pretreatment standards. These pretreatment standards will
include general discharge prohibitions that apply to all users of a municipal
system who discharge nondomestic wastes, as well as standards applicable to
specific industrial categories.
A municipal pretreatment program will be required if the treatment
facility has a design flow of more than 5 million gallons per day and receives
wastes from sources subject to pretreatment requirements. Where a pretreatment program is developed, the municipality will be responsible for enforce-

ment of the national pretreatment standards, plus any local or state

standards. Where local governments do not develop a pretreatment program and
assume enforcement responsibility, the U.S. EPA and those states approved to
administer the NPDES will enforce national pretreatment standards and water

quality standards.

Minnesota and Wisconsin have assumed responsibility for full program
implementation. Though the other Great Lakes states have not received formal
delegation, they are presently operating many significant parts of the program
and are working with theirmunicipalities to implement an industrial toxicant
pretreatment program.
There has been significant progress in the last two years to further
advance the program. While a number of municipalities have previously had
pretreatment programs, it has been found that many toxic or potentially toxic
chemicals are still being discharged to municipal treatment systems without
adequate controls.
Table 3 sunmarizes the number of municipalities within the eight Great
Lakes states that are presently developing programs. The table also presents
the status of their grants, NPDES permits, and authorized and on-board state
staffing levels.
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TABLE 3
STATUS OF PRETREATMENT PROGRAM DEVELOPMENT, JULY 1981

NPDES PERMITS
WITH COMPLIANCE
SCHEDULES

NPDES PERMITS
WITHOUT COMPLIANCE SCHEDULES

STATE STAFF
AUTHORIZED/
ON BOARD

MUNICIPALITIES
REQUIRED TO
DEVELOP PROGRAM

APPLIED
FOR
GRANT

AWARDED
STATUS

ITIinois

86

29

19

63

Indiana

88

31

13

87

Michigan

135

45

22a

52

83

21/21

Minnesota

95

52

43

81

14

3/2

New York

44

43

26

44

Ohio

128

94

58

10

PennsyTvania

140

STATES
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Wisconsin

26

21

17

25

a.

22 grants in Michigan are currently in the process of being finaTized.

b.

32 grants in Ohio are currentiy in the process of being finalized.

23

5/5

6/2

8/8

118

12/2.5

140

/0.5

8.5/8.5

ENFORCEMENT AND CONTROL PROGRAMS AND REQUIREMENTS
(ARTICLE VI, SECTIONS 1(A)(v1), 1(B)(1), AND 1(B)(VII))
CANADA

Pollution control is a cooperative federal provincial endeavour. Under
the federal Fisheries Act, national guidelines and regulations are developed
to control water pollution from specific industrial sectors. Industrial
guidelines, which do not have legal status, indicate minimum acceptable
national standards of practice for existing plants. Regulations, which are
legally enforceable, prescribe specific national effluent limitations for new
and expanding plants for various industrial sectors. There is currently a
Canadian federal initiative underway to reorient the water pollution control
program from setting minimum national requirements for conventional pollutants
to the control of toxic substances in effluents. Additional program details
and priorities will be evolving in the next few months.

Under a federal-provincial accord, Ontario has agreed to adopt pollution
control requirements at least as stringent as the national requirements.
Where local conditions necessitate, more stringent requirements are imposed by
the provincial government.
Under provincial legislation, the Ontario Ministry of the Environment
employs a variety of measures to effect compliance with its requirements.
These have been formally adopted in a pollution abatement policy which clearly
delineates the use of these various tools, including Control Orders, Requirements and Directions, Program Approvals, and prosecution. The policy outlines
the conditions under which each will be used and the accompanying public
information process. The measures provide a degree of flexibility which
enables consideration of local circumstances, while still meeting the

province's environmental objectives.

To further enhance their enforcement programs, in December 1979, the
Ministry recruited thirteen special staff to be employed as Special Investigation Unit officers. These staff undertook special police training at the
Ontario Police College. They form the nucleus and the impetus for an
increased enforcement role to be played by the Ministry of the Environment on
all fronts. They provide a supplement to existing environmental officers by
having been taught specific investigative skills and techniques and by being
more familiar with the legal process leading to enforcement action.

By

instituting such a group, the Ministry has served notice that it intends to
increase its enforcement of violators of statutes and regulations as well as
agreed upon effluent standards. Pollution from municipal and industrial
sources will be subject to this increased scrutiny.

To complement and further assist in delineating the impact of industrial
effluents or specific components of these effluents on the Great Lakes ecosystem, the Ontario Ministry of the Environment, with support from Environment
capada, has implemented a biomonitoring program to identify and control toxic
e
uents.
A routine industrial effluent bioassay testing program has been in effect

for the last five years in the recognition that most toxic materials in the
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Great Lakes System originate from industrial processes. The bioassay tests,
using rainbow trout, have evaluated the toxicity of industrial effluents
selected throughout the province by regional ministry personnel. Although the
earlier years provided baseline data for trend-through-time evaluations and an

indication of industrial sector performance, more recent emphasis has been
directed to intensive site-specific and project-oriented investigations.

On-site static rainbow trout tests have been complemented with flowthrough
chronic exposure evaluations to identify accumulative organic compounds.
Fish hatching success has been monitored, and the toxicity of effluents to
fish food organisms (invertebrates) has been determined in a number of cases.
An alternative to on-site evaluations includes the transport of effluent

samples to a central laboratory where major toxic components are identified

and systematically reduced or removed to determine their toxic contribution.
The effectiveness of plant treatment processes is also evaluated and, in
combination with the above data, assists regional personnel in drafting
further abatement recommendations.

Recent developments in the biomonitoring program include the addition of
fish behavioural tests and in situ fish caging. Biological and chemical data
are being amalgamated through existing hydraulic computer models to project
anticipated limited use zones based on various biological responses.

This

approach, too, will support abatement personnel in making management decisions
to protect ecosystems.
For municipal wastewater facilities, Ontario requires waste treatment to

'
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be adequate to prevent pollution of receiving waters.

In general, adequate

treatment is defined as a minimum of secondary treatment or equivalent (see
Table 2). The values in Table 2 were used to calculate requirements for the

secondary and lagoon type treatment facilities. Higher levels of treatment
are required of treatment facilities if water quality cannot be maintained by
biological secondary treatment with phosphorus control.
Phosphorus requirements are determined on the basis of achieving 1.0 mg/L

phosphorus in the effluent for all plants with flows greater than 3,800 m3/d
in the Lower Great Lakes. Seventeen plants in the Lower Lakes Basin where 1.0
mg/L total phosphorus or less is required employ sedimentation with supple
mentary chemical treatment which is considered to be adequate to meet water
quality objectives. Phosphorus removal programs in the Upper Lakes Basin are
under current review in light of the requirements of the 1978 Agrement and the
current phosphorus allocation negotiations.
UNITED STATES
The NPDES Permit Program

The National Pollutant Discharge Elimination System (NPDES) permit program
is designed to control all discharges of pollutants from point sources into
U.S. waterways. Each of the eight Great Lakes states has been delegated NPDES
permitting authority and each has the responsibility to issue, reissue, modify
and enforce those permits. Prior to delegation of authority, the state
program must be equal in scope and effectiveness to U.S. EPA's program in

terms of funding, staffing, and enforcement authority. Though bound to comply
with minimum EPA operation requirements, states can adopt and enforce
standards,

limitations, or other requirements that are more stringent than

EPA's or increase permit program operations to a greater scope than required

federally.

Within the Great Lakes Basin, Minnesota and Illinois have adopted

NPDES is a regulatory program which imposes precise and detailed pollution
control requirements through permits and compliance schedules where necessary.
The Clean Water Act stipulates that NPDES permits must limit discharges of
effluents based upon national technology-based guidelines and, where

~.. . .-

-.

stricter limitations than EPA.

necessary, water quality standards; impose schedules of compliance for the

The Clean Water Act requires EPA and the states to provide the public with
opportunities to participate in NPDES permit decisionmaking. The major facets
of public involvement in NPDES permitting include commenting on draft permits,
petitioning for public hearings, appealing EPA and/or state permit decisions,
and bringing citizen suits against dischargers to enforce permit conditions or
against EPA for failure to comply with the Act. In addition, the public may
also participate in developing NPDES program regulations and in reporting
violations to EPA and states.

._...._.'_..._;.~.--... . gamnguh...

NPDES permits are valid for up to five years. However, permit terms and
conditions may be modified or revoked during the permit period. Permittees
are required to apply for renewal before their permit expires.

.

permittee to complete construction or to install new pollution control tech
nology; and require permittees to monitor their dischargers and report results
and violations to the permitting agency.

Over the last two years,

EPA programs have placed increasing emphasis on gathering information on toxic
pollutants. Nationally, efforts have focused on gathering information about
the 129 "priority" pollutants and on developing guidelines for 34 priority
industrial categories.
Table 4 lists the 65 chemicals and classes of chemicals for which National
Ambient Water Quality Criteria documents have been developed, as required by
Section 304 of the Act. The documents currently cover criteria for all of the
129 priority pollutants except dioxin, and that document will be issued in the
near future.
Table 5 shows the status of effluent guideline limitations for both direct
and indirect dischargers for the 34 priority industrial categories. From a
review of those guidelines proposed or drafted to date, it appears these
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from Sections 308 and 309 of the Clean Water Act.
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Authority for requiring reporting of effluent data from dischargers comes

~

control of toxic substances discharged to surface waters of the U.S.; 129
"priority" pollutants are being addressed nationally, and other toxic
substances, especially persistent organic substances, are being given special
priority in the Great Lakes Basin.

r-

Amendments to the Clean Water Act of 1977 mandated increased emphasis on

TABLE 4
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AMBIENT WATER QUALITY CRITERIA DOCUMENTS

Acenaphthene
Acrolein

Acrylonitrile

Benzene
Aldrin/Dieldrin

Antimony

Arsenic
Asbestos
Benzidine

Beryllium

Cadmium
Carbon Tetrachloride
Chlordane
Chlorinated Benzenes
Chlorinated Ethanes

Chloralkyl Ethers
Chlorinated Naphthalene

Chlorinated Phenols
Chloroform

2-Chlorophenol

Chromium

DDT
Dichlorobenzenes
Dichlorobenzidine

Dichloropropane and
Dichloropropene
2,4-Dimethylphenol
Dinitrotoluene
Endosulfan
Endrin
Ethylbenzene
Fluoranthene
Haloethers
Halomethanes
Heptachlor
Hexachlorobutadiene
Hexachlorocyclopentadiene
Isophorone
Lead
Mercury
Naphthalene
Nickel

Nitrobenzene
Diphenylhydrazine
Nitrophenols
Nitrosamines
Pentachlorophenol
Phenol

<v.«1a ~m,"m
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Copper
Cyanides

Dichloroethylenes

2,4-Dichlorophenol
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Phthalate Esters
Polychlorinated Biphenyls
Polynuclear Aromatic
Hydrocarbons
Selenium
Silver
Tetrachloroethylene
Thallium
Toluene
Toxaphene
Trichloroethylene
Vinyl Chloride
Zinc

TABLE 5
EFFLUENT GUIDELINES DIVISION
REGULATORY CALENDAR AS OF 1/30/81

INDUSTRIAL CATEGORY
+Alcohol Fuels
Aluminum Forming
Battery Manufacturing

+Beet Sugar Processing

+Cane Sugar Refining
+Coa1 Gasification

Coal Mining
Coil Coating

Copper Forming

+Dairy Processing
+Edible Oils
Electrical & Electronic
Products
Foundries

P R 0 P O S A L

Actual

----

12/81
11/81
3/82

----

--

4/82

--

Actuai

6/81
5/81
7/81

9/81

--

11/81

2/82

---

8/81

-

6/82

8/82

1/13/81
1/12/81

6/81
6/81

---

4/82
-1/82

--

9/81
9/81
6/81
3/81

P R 0 M U L G A T I CAN"

Scheduled

Scheduled

-~

--

---

3/82

--

9/81

-

----

--:----

+Fruits & Vegetables
+Grain Mills
Gum and Hood Chemicals
Inorganic Chemicals (Phase I)
Inorganic Chemicals (Phase II)
Iron & Steel Manufacturing
Leather Tanning & Finishing
+Meat Packing
Metal Finishing (Electro-

12/81
6/81
-----9/81

--11/29/80
7/24/80
1/ 7/81
7/ 2/79
-

7/82
1/82
6/81
3/81
-7/81
6/81
4/82

Products)
Nonferrous (Phase 1)
Nonferrous Metals (Phase II)
Nonferrous Metals Forming
+0il & Gas Drilling (Offshore)
Ore Mining
Organic Chemicals (Phase 1)
Organic Chemicals (Phase II)
Paint and Ink Formulation
Pesticides
Petroleum Refining
Pharmaceuticals

5/81
6/81
11/81b
-11/81
3/81
6/81
10/81b
-3/81
-5/81

---10/29/79
----1/ 3/80
-12/21/79
--

12/81
2/82
6/82b
7/81
6/82
11/81
4/82
4/82b
12/81
10/81
11/81
12/81

-------~---

--

3/82a

~-

plating + Mechanical

Plastics & Synthetics

Plastics Molding & Forming

Porcelain Ename ing
+Poultry
Pulp and Paper
Rubber Processing
+Seafood Processing
Steam Electric
Textile Mills
Timber Products Processing

10/81

8/81a

2/81
9/81
-6/81c
7/81
----

--

--1/ 6/81
12/18/79
-10/14/80
10/29/79
10/31/79

4/82

10/81
4/82
10/81
12/81
2/82
4/81
7/81
I/8I

Primary Industrial Categories Currently Proposed for Exclusion from
lation Development on the Basis of 18 of the Revised Consent Decree

Adhesives & Sealantse

Auto and Other Laundries
Explosives Manufacturing
Paving and Roofing

Photographic Equipment & Suppliesd

nova-+...

Printing & Publishing
Soaps & Detergents

Non-primary industry

According to information as of 6/30/80

According to information as of 2/14/80

New proposal will withdraw 12/18/79 proposal

. Photo processing under study for regulation
e . Guidance document in preparation.
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national guidelines will not fully address many toxicants of concern in the
Great Lakes Basin. Such toxicants must be dealt with on a regional or local
basis by the EPA regional offices and the states.

..._ ._...- A

U

State Programs

The University of Illinois at Urbana Champaign has been conducting
chemical and bacteriological toxicant testing of select industrial and
municipal dischargers for the past two years. The state has also spent
considerable time evaluating and developing sampling procedures to better

-f.

address the collection of toxicant samples.

The state's other compliance

monitoring and surveillance efforts do not address toxicant analyses other
than the baseline ambient program. Special toxicant monitoring is generally
not presently required in NPDES permits.
Because of staffing shortages, Indiana's toxicant discharge control effort
has been slow in starting. A $100,000 contract for toxicant laboratory
analyses is being finalized. Limited progress has been made in requiring
special toxicant monitoring in NPDES permits.
Michigan has conducted extensive end-of pipe biomonitoring of potential
toxicant sources. The state analyzes for other than presently limited
toxicants in field surveys. Michigan has a well integrated multidisciplinary
toxicant review system to evaluate the need for toxicant monitoring and

limitation development. Criteria have been developed for industrial toxicant
has
process evaluations and such surveys are now being conducted. The state

in a
required process evaluations, biomonitoring, or special toxicant sampling
by
testing
s
limited but increasing number of permits. Michigan require

industries for a broad spectrum of toxicants under its Critical Materials
Register program and is starting to increase its toxicant permit issuance
e ort.

Minnesota is now conducting limited end-of pipe biomonitoring. The state
is developing a multimedia toxicant strategy. Because of staff transfers, the
state is working at a minimum level to address toxicants in surveillance and
permits efforts.

Ohio is conducting some limited laboratory static biomonitoring testing.
The state has agreed to begin addressing toxicant analyses in compliance
monitoring and surveillance efforts. To date, data gathering and permits work
only address conventional pollutants.

Wisconsin has conducted extensive toxicity testing for significant
industrial sources and has required suspect industries to do follow-up
chemical testing to quantify the levels of toxicants discharged. The state
requires all industries to sample and report on a broad listing of toxicants
twice a year.
In 1976, New York carried out a comprehensive survey of the industrial use
This
of organic chemicals by 4,500 of the state's major users of chemicals.
NPDES
the
through
s
survey is being updated and expanded to inorganic chemical
survey
the
in
ion
renewal and pretreatment application process. The informat
is used in all cases of NPDES permit renewals from industrial sources. An
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exploratory biomonitoring program on industrial effluents is being carried
out. Development of technical criteria for effluent limits and waste quality
standards is carried out by the Bureau of Environmental Protection within the
New York Department of Environmental Conservation for aquatic impacts and by
the New York Department of Health for public health impacts.
Compliance and Enforcement

The NPDES program initially focused on permit issuance and is now focusing
on compliance and enforcement of permit terms and conditions. All Great Lakes
states have developed and implemented an Enforcement Management System (EMS)
similar to that developed by the U.S. EPA. Each state has implemented a
system suited to its particular areas, specifically in the areas of noncompliance screening, notitification of violations, and enforcement followup.

Some states such as Indiana and Michigan have developed a system of computerautomated notification for any violation, while other states screen the

violations for relative significance. Minor violations are handled by a phone
call to the responsible permittee; only major violations are handled by letter.
The Enforcement Management System is comprised of seven basic principles
which assure that instances of noncompliance are detected and enforced in a
timely fashion.

In addition, most states have a municipal management system

which coordinates enforcement, grants, and permit programs to bring publiclyowned treatment works into compliance with applicable state and federal
standards and requirements. The seven principles which form the framework for
sound enforcement management by the Great Lakes states and U.S. EPA are:
1.

A source inventory file which contains current information about
compliance with effluent limitations for all sources with NPDES
permits. Most states have developed an automatic data processing
system to track effluent data submitted by the permittees and to
detect violations for further consideration.

2.

The flow of information begins with receipt of discharge-monitoring
reports followed by compliance-schedule reports and/or complianceinspection reports. These reports are screened for noncompliance and
referred to the appropriate enforcement unit in case a discharger is
not in compliance with permit requirements.

3.

Internal management control is accomplished through a system of logs
and reports. All formal enforcement actions are entered into
permanent log books to provide a record for any given time period. A
noncompliance report is generated quarterly. It details noncompliance of all major dischargers, enforcement response, and time

for response. This report is sent to EPA's regional offices, where
compliance information and specific enforcement activities are
evaluated.
4.

The initial pre-enforcement evaluation of compliance information by
technicians or administrative personnel arranges noncomplying sources
in a priority sequence for subsequent enforcement review. Technical
review criteria and priorities are developed by the states to assist
with this pre-enforcement evaluation.
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5.

evaluation is
After the preliminary screening, an enforcement

ties with
performed by professional technical staff for those facili
ngs
letters, and meeti
significant noncompliance. Telephone calls,
and infrequent
minor
are
there
are used in situations where

to resolve the
violations and such information action is adequate

matter.

6.

action is
Where the enforcement evaluation indicates that formal

required, several options are available.

The first level of adminis-

or violation. The
trative enforcement is a notice of noncompliance
n necessary, and
actio
ctive
notice describes the noncompliance, corre

issuance of a
time frame for completion. The second level is the
cement
enfor
an
when
formal administrative order. This is taken
t is
ficant impac
situation has escalated to a point where signi
possible court action.
needed. This action prepares a record for

ning compliance
When administrative remedies are unsuccessful in obtai
it is
for major violations of laws, regulations,
used.

7.

and permits, a lawsu

are conducted on
Compliance inspections, evaluation, and sampling
of self-monitoring
major and minor dischargers to assess adequacy
in discharge
programs and data, to determine accuracy of data

records, schedules, and
monitoring reports, and to review facility
tions is

requirements.

An enforcement evaluation of potential viola

taken.
performed and appropriate remedial actions

NPDES permit is the primary
Under the terms of the Clean Water Act, the
and water-

pollutants to lakes
regulatory mechanism governing the release of
waters through point sources
able
ways. All discharges of pollutants to navig
Civil or criminal
permit.
NPDES
an
must be accomplished in conformance with
ion of a
violat
in
or
permit
a
ut
penalties attach to any discharge witho
t may
permit.

of an NPDES permi
Similarly, violation of any term or condition

In addition, injunctive
subject the violator to civil or criminal penalties.
to remedy permit
court
ict
relief may be sought in the appropriate distr
violations.

istrator of the
Under Sections 309(a), (b) and (d) of the Act, the Adminpenal
ties of up to
civil
and
f
U.S. EPA is authorized to seek injunctive relie
$10,000 per day of violation of an NPDES permit.

WATER INTAKES AND THERMAL DISCHARGES
(ARTICLE VI, SECTIONS 1(B)(111) AND (v))

op requirements to control
The 1978 Agreement requires the Parties to devel
tal effects of water
thermal discharges and to minimize adverse environmen
have initiated programs to reduce
intakes. Both Canada and the United States
inment of fish at water
fish mortality resulting from impingement and entra
design and operation of both new
intakes. Canada has proposed guidelines for
lines for the withdrawal and
and existing plants. Ontario has published guide
is experimenting with various
discharge of cooling waters. Ontario Hydro
retrofitting is being
intake designs to deter fish entry, and limited
considered on existing stations.
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In the U.S., as a result of the 1972 Amendments to the Federal Water
Pollution Control Act, most facilities were required to submit Sections 316(a)
and 316(b) demonstrations to show that ecological impacts from thermal discharges and water withdrawals are minor. For existing facilities, the general
policy is to allow older, "problem" facilities to cycle unaltered out of the

system, since the costs of correction are usually too great to warrant changes.
Since biological studies of thermal effects have generally not shown any

significant adverse impact, no U.S. facility built prior to 1970 in the Great

Lakes Basin has yet been required to modify its thermal discharge, and it is
unlikely that any changes to existing facilities will occur.

i
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Attention in the U.S. has focused on new construction, because changes at
the design stage are less costly than retrofitting. The Clean Water Act
requires that a closed-cycle system be the first design for a new facility.
If Sections 316(a) and 316(b) demonstrations are submitted and approved, then
some alternative design can be pursued. Some new facilities are closed cycle
systems, and others have incorporated innovative designs to minimize impingement and entrainment and impact arising from thermal discharges. Some
facilities constructed over the past decade, however, utilize features which
propagate problems identified with older facilities.

INVENTORY 0F POLLUTION ABATEMENT REQUIREMENTS
ARTICLE VI, SECTION l(c))
The Parties are to prepare and revise annually an inventory of pollution

abatement requirements for all municipal and industrial dischargers into the

Great Lakes System (Article VI, Section l(c)).

The inventory is to be made

available to the public and to the IJC. It will include compliance schedules
and compliance status with monitoring and effluent restrictions.
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An inventory of pollution abatement requirements is currently in prepara-
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I

tion by the Parties. Priority is being given to identifying and documenting
municipal and industrial dischargers into areas of concern (discussed in
Appendix II), plus other large-volume dischargers in the basin. In future
annual summaries, this will be expanded to include all significant dischargers
in the basin.

In addition, every effort will be made to identify sources of

persistent toxic substances and describe their program status.

POLLUTION FROM AGRICULTURAL, FORESTRY, AND OTHER LAND USE
ACTIVITIES (ARTICLE VI, SECTION l(E))
The Parties are to develop and implement measures to abate and control

pollution from agricultural, forestry, and other land use activities (Article

VI, Section l(e)). Measures to control use of pest control products include
establishment and maintenance of an inventory of products used, and
strengthening of research and educational programs to facilitate integration
of cultural, biological, and chemical control techniques. Other measures are
to control pollution from animal husbandry operations; govern handling and
disposal of liquid and solid wastes; review and supervise road salting
operations; control soil losses from urban, suburban, and rural areas;
encourage and facilitate improvements in land use planning and management; and
control inputs of nutrients, toxic substances, and sediments.
recommendations are to also be considered.
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Future IJC

MEASURES TO CONTROL PEST CONTROL PRODUCTS
UNITED STATES
The Federal Insecticide, Fungicide, and Rodenticide Act is the primary
mechanism to regulate licensing, manufacture, and use of pest control products.
Several Department of Agriculture (USDA) programs influence on-the-farm
use of pest control products through research, technology transfer and
technical assistance. One such program is the Integrated Pest Management

Its objective is to integrate cultural, mechanical, genetic,
Program (IPM).
biological, and chemical methods to obtain effective and economical pest

control, which minimizes the effect on the environment, and allows for the
economical production of food and fiber. Pests include insects, rodents, and
crop diseases. IPM methods should be practical, effective, energy-efficient,
and seek adequate protection against pests with the least hazard to man,
animals, and the natural environment. IPM has the potential to ultimately
reduce current use of chemical pesticides by approximately 30%. This, along
with the development of new biological controls and "softer" chemicals will
result in improved water quality. The Agricultural Extension Service offers
detailed IPM training programs and workshops. Reaction from the public and
industry has been postive.
In the Great Lakes Basin, approximately 1.3% of areas harvested in 1981
will be in IPM programs. If funding is maintained, by 1991, almost 60% of the
harvested acres should be using IPM techniques.
CANADA
The Pest Control Products Act,

administered by Agriculture Canada,

regulates registration, packaging, and labelling of pesticides.

Products

banned or
which have serious toxic or environmental effects are either
restricted for use.

The sale and use of pesticides in Ontario (Pesticides are classified on
controlled under
the basis of toxicology and environmental effect) is rigidly
specific use
a
the Pesticides Act. Highly toxic products are available on
s of sales
permit basis, and commercial outlets are required to keep record
which are mondtored by the Ministry of the Environment.

Lakes,
Although currently used pesticides are not a problem in the Great
Canada
localized water quality problems can occur. Research by Agriculture
nt of pesticides
scientists at London and Delhi into the persistence and moveme
t
in the soil will be used to develop models for predicting pesticide movemen
ls
in the environment. The models are based on chemical properties of materia
to
used (e.g. solubility, adsorption, desorption, persistence, and ability

ent soil types.
move to ground water) and their interaction with the differ

ne the
Over-winter survival of pesticides is also being investigated to determi
year.
ing
follow
the
losses
and
over
effect low temperature has on carry
at the
A cooperative program between Canada and Ontario is looking

determine
practice of disposing empty pesticide containers in dumps, to
pesticide persistence and movement at the dump site.
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Current research programs are concentrating efforts on integrated pest
management (IPM) and environmental toxicology. It is hoped that the IPM
research will result in a significant reduction in pesticide use in Ontario.
One promising result has been the feasibility of an integrated pest control
program for the onion maggot in the Keswick Marsh. The IPM program will
reduce the number of insecticide applications by at least 50%.
pest
The Ministry of Agriculture and Food actively promotes IPM involving

monitoring and parasite release programs especially for fruit and vegetable
crops. Some of the peach crop area harvested in Ontario is under IPM, and use
of insecticide sprays has been reduced by 50% over the past five years. Sixty
to seventy percent of the apple growing hectarage is under pest monitoring but
this program has been less successful because insect targets have changed and
the situation has not stabilized.
The grape crop is under a pest management program, and successful use of
parasites has been demonstrated to curb the alfalfa weevil and cereal leaf
beetle. Such crops as potatoes are being included in the program, assisted by
opening of the biological control laboratory at the University of Guelph.

MEASURES FOR THE ABATEMENT AND CONTROL OF POLLUTION FROM
ANIMAL HUSBANDRY
UNITED STATES

Abatement and control of pollution from animal wastes is a mix of
regulatory and voluntary programs. Large feed lots must obtain NPDES
discharge permits. The USDA Cooperative Extension Program provides
information and education encouraging wise use of animal wastes and stream
protection. The Agricultural Stablization and Conservation Service provides
cost sharing funds to assist farmers with animal waste handling facilities and
measures such as directing surface runoff waters away from barn yards and the
fencing of stream banks.
The states also have adopted various additional control measures. For
example in Minnesota, a state permit must be obtained for the operation of any
feed lot. Wastes must be confined and there must be no discharge to surface
waters. The permit requires that the county be notified in advance about land
spreading of animal wastes.
Wisconsin is funding eligible animal waste control measures, including
manure storage facilities, improvement of livestock watering and stream
crossing areas, and the fencing of stream banks.

CANADA

There are no permits required at the federal level for water pollution
control from animal husbandry.
The Ontario Agricultural Code of Practice provides farmers with guidelines
to assist them in reducing the potential of livestock operations to pollute
the air, soil, and water. The Code describes acceptable manure management and
manure storage practices to protect surface and groundwater.
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The Ontario Farm Productivity Incentives Program offers cost sharing to

farmers in the capitaT costs of manure storage and aTternative Iivestock

watering faciTities. Grants are provided to assist in educationaT and
demonstration programs, and guidance is offered to improve soil and animaT
waste management.
The AnimaI Research Institute and the Land Resource Research Institute
(Ottawa) recentTy compTeted studies on the movement of poITutants from the
Iand appTication of manure and Tined in ground storage structures. Current
research is Iooking into the residuaT effects from Iand appTication of manure
and the effect of unTined manure storages on ground water.

The AnimaI Manure Management Committee, estabTished and funded by AgricuTture Canada, is working on deveToping a formuIa for use in creating
national guidelines for the appTication of manure to a given soiI type. This
wiIT take into consideration the potentiaI manure has to poTIute ground and
surface waters.
MEASURES GOVERNING THE HAULING AND DISPOSAL OF LIQUID
AND SOLID WASTES
UNITED STATES

In the United States, severaT major pieces of specific IegisTation
constitute the TegaT bases for programs designed to address past, present, and
future hazardous waste management probTems: the Resource Conservation and
Recovery Act (RCRA), the Comprehensive EnvironmentaT Response, Compensation,
and Liabiiity Act (Superfund), and Section 311 of the CIean Water Act (CWA).
In addition, the Toxic Substances ControT Act (TSCA) provides for chemicaI
PCB's.
substance disposaT requirements, as weTI as methods for the disposaT of

This presentation on hazardous waste management programs and siting

activities is organized in two basic sections.

FirstIy, the hazardous waste

311 of the
sites and spiTIs program established under Superfund and Section
CNA is outTined and a status of program activities is presented. SecondIy,
TSCA is
the hazardous waste management reguIatory program under RCRA and
siting
and
program
ent
managem
waste
s
hazardou
overviewed. A status of the
.
section
this
es
compTet
Basin
activities in the Great Lakes
Hazardous Waste Sites and SpiIIs Program

UncontroTIed hazardous materiaIs are addressed by Section 311 of the CWA
by the
and by Superfund. Both Iaws provide for cIeanup of hazardous wastes
to do so,
g
unwiITin
or
unabTe
is
federaI government when the responsibIe party
the
from
costs
recover
to
or is unknown. The government can, however, seek
responsibIe party.
Section 311 deaTs with discharges of oiI or hazardous materiaIs into
nce to
navigabTe waterways. As such, this program has been of great importa
ges
dischar
and
the Great Lakes. Both discharges directTy into the Great Lakes
under
covered
into rivers and streams which uTtimater reach the Takes are
Section 311.
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Superfund, which became law on December 11, 1980,

adds an important new

capability to government's authority and resources to address environmental
damage from hazardous waste sites. It is designed to build upon the existing
Section 311 program activities to:
1.

Provide an adequate and assured funding source for environmental
emergency response and cleanup, and for limited damage compensation

2.

Authorize emergency and remedial action for a broad array of
hazardous substances that threaten human health or the environment

3.

Authorize cleanup action in any environmental pathway or medium (i.e.

ground and surface water, land, and air).

.

Superfund establishes a $1.6 billion fund for five years, enabling the
government to pay cleanup costs resulting from releases of hazardous
substances into the environment. Industry will provide 87.5% of the money for
Superfund by paying a tax on basic petroleum and chemical feedstocks. The
fund will pay for cleanup of sites or spills and will offer compensation for
damage to natural resources. The Act establishes strict liability for those
who release hazardous substances into the environment. The government may
then sue liable parties to recover costs incurred. The Act also establishes a
Post-Closure Tax and Trust Fund. This fund will be utilized to ensure proper
maintenance of facilities after formal closure. Money for this fund will come
from a tax imposed on hazardous waste received at qualified hazardous waste
disposal facilities.
The hazardous waste sites and spills program under Superfund has been in
an organizational phase since the enactment of the law. To date, the major
federal efforts affecting the Great Lakes Basin to establish the program have
included:
1.

Drafting a Superfund Implementation Strategy

2.

Drafting a revised National Oil and Hazardous Substances Pollution
Contingency Plan, commonly known as the National Contingency Plan.
This document, to be published in the Federal Register, provides the
basis for a coordinated federal response to releases or threatened
releases of hazardous substances that may present an imminent and
substantial danger to public health, welfare, or the environment.

3.

Securing a $68 million appropriation to immediately support contain
ment and cleanup efforts.

4.

Funding engineering work for remedial cleanups at several sites in
New York, Pennsylvania, Michigan, Indiana, Minnesota, and Illinois.

5.

Commencing the process of ranking abandoned hazardous waste sites for
the "National Priorities List". This list will be the basis for
allocating funds and directing work efforts to sites most in need of
planned removal or remedial action.
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6.

Developing basic state capabilities for participation in all response
phases of the program.

7.

Completing an initial inactive hazardous waste site notification
process. This effort, once the notification information is complete
and organized, will provide an important data base that can be
integrated with other already existing inventory data from the RCRA
program and other inventory activities.

8.

Responding to spills of hazardous substances in navigable waterways.
The spill response activities are a continuing effort of both the
federal government and the states, with the states handling the bulk
of the containment responsibilities for reported incidents.

In sunmary, the hazardous waste sites and spills program is in the
formative phase. However, there are notable site specific remedial acti
and the
vities, which were initially undertaken prior to enacment of Superfund
funding of its programs.

Sites in the Great Lakes states at which engineering

York;
or cleanup efforts have progressed significantly include Love Canal, New

the Gratiot County Landfill, Michigan; Seymour Recycling, Indiana; and
sites have
Waukegan Harbor, Illinois. Remedial activities at several of these

involved a significant amount of state effort, especially in Michigan and New
ng Hooker
York. In addition, Michigan has been notably successful in directi
ng the
includi
Chemical Company's cleanup activities in Montague, Michigan,
ls
materia
us
design and construction of a secure landfill for the hazardo
around the site.

Hazardous Waste Management Program

hensive
Subtitle C of RCRA establishes a federal program to provide compre

and the environment.
regulation of hazardous waste to protect human health

grave" regulation
When fully implemented, this program will provide "cradle-to
regulations for
of hazardous waste. RCRA directs the U.S. EPA to promulgate
to operate
implementing the Act and allows states to receive authorization

programs are
state programs in lieu of the federal program where these
equivalent.

the
EPA promulgated regulations in February and May 1980, initiating
waste
ous
hazard
define
tions
regula
These
implementation of RCRA's provisions.
these
handle
who
rters
and establish standards for generators and transpo

from point of origin
wastes. A manifest system for tracking hazardous waste
ed in
develop
been
to ultimate disposal was also established, having

cooperation with the U.S. Department of Transportation.

These regulations

or dispose of
also establish standards for facilities which treat, store,

facilities. The
hazardous wastes, and establish a permit system for these
state programs in
ent
regulations also provide for the authorization of equival
that all
e
requir
lieu of the federal program. Finally, the regulations
notify EPA,
must
persons engaged in any activity subject to these regulations
or an authorized state, of their activities.
EPA has
These regulations became fully effective on November 19, 1980.
information has
been supplementing and amending these regulations as more
determined
become available. This has slightly reduced the universe of waste
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to be hazardous under the regulations. In January 1981, EPA promulgated
facility standards for closure; post closure and financial responsibility; and
technical standards for treatment, storage, and incinerator facilities. In

3

addition, interim final regulations have been published which, for a period of
18 months, will allow EPA to issue permits to new land disposal facilities

pending promulgation of the final land disposal regulations.

Hazardous waste has been defined in the regulations by characteristics
(ignitable, corrosive, reactive, and toxic) and by listing. Hazardous waste
includes wastes which can be toxic, carcinogenic, mutagenic, or teratogenic.
This program, therefore, promises to have a significant mitigating impact on
the amount of toxic material entering the Great Lakes by establishing a
national management system designed to preclude the entry of hazardous wastes
into surface waters, groundwater, and the air.

a
H

In addition, the disposal of

any material dredged from the lakes, if found to be hazardous, would need to

comply with the RCRA regulations.

Complementing the hazardous waste management requirements under RCRA are
the toxic substance disposal provisions under Sections 5 and 6 of TSCA.
Section 5 (manufacturing and processing) notification requirements address the

;

manufacture, processing, distribution, use, and disposal of chemical

substances. Furthermore, Section 6 (regulations of hazardous chemical
substances and mixtures) explicitly calls for rules that prescribe methods for
the disposal of PCB's as well as warning labels and instructions on the
processing, distribution, use, and disposal of these substances. The pre-

manufacturing notification process is a continuing effort that addresses in

part the disposal issues associated with individual

toxicchemicals.

The PCB

regulations, which specify disposal requirements, were promulgated in 1979.

By law, the provisions of TSCA are coordinated with the RCRA requirements in
the implementation of the federal hazardous waste management program.
EPA is proceeding with the establishment of a full set of regulations that
specify federal program definitions, standards, and requirements. As
indicated above, regulations for most aspects of the program have been
promulgated, although notably the final technical standards for new land
disposal facilities have been delayed, due to the extraordinarily complicated
nature of the problem to be addressed by these particular standards. Interim
technical standards for new land disposal facilities have been issued with the
intent of allowing the issuance of permits to new land disposal facilities
pending finalization of final land disposal regulations. Unfortunately, but
understandably, to avoid undue investment risks, private industry seems to

have chosen to delay advancement of new land disposal proposals until the
final land disposal regulations are published.

On the implementation end of the RCRA program, the federal effort in the
Great Lakes states has centered on managing a large system of between 15,000
and 20,000 hazardous waste generators, transporters, and treaters, storers,
and disposers, who notified EPA of their hazardous waste activities in 1980.

Included in this large number of notifiers are a group of several thousand
hazardous waste handlers who must comply with RCRA requirements if they are to
continue operating. Those industrial entities whose hazardous waste
operations already existed at the time of the regulatory program's effective
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l

:

to
date (November 19, 1980), made initial (Part A) application for permits
es
operate. Absent a fully functioning RCRA permit program, those faciliti
desiring to operate under RCRA will generally receive interim status.
t
Compliance with these so-called interim status standards has been an importan
of federal
focus of federal program activities to date. Another vital part
program activities has been the providing of technical assistance and

regulatory advice to the industrial community which must comply with RCRA
requirements.
ent are
At present, responsibilities for hazardous waste program managem
federal
ve
extensi
the
with
nce
accorda
In
spilt between EPA and the states.

RCRA regulations already published, EPA directly operates the program while
management
the individual states implement their own hazardous waste

programs. At the same time, the states are working toward authorization from
ment itself.
EPA to operate the federal program in lieu of the federal govern
It is the clear intent of RCRA to authorize states as expeditiously as

programs to
possible, once they demonstrate their hazardous waste management
time, all
this
At
ds.
be "substantially equivalent to federal program standar
m
"interi
toward
ng
of the states in the Great Lakes Basin are advanci
d
authorization" of their programs. Interim authorization, which is expecte
ty
authori
states
the
for most of the Great Lakes states by early 1982, grants
Final
.
aspectsof the hazardous waste management program
to operate various
of the state programs in the Great Lakes area will begin
zation
federal authori
in late 1982.
Table 6 sumnarizes the number of active hazardous waste disposal
eight Great
facilities operating under RCRA interim status standards in the
Lakes states. The figures are as of June 1981.

TABLE 6

HAZARDOUS WASTE DISPOSAL FACILITIES IN THE GREAT LAKES STATES
STATES

'

NUMBER OF TREATMENT, STORAGE,
AND DISPOSAL FACILITIES

Illinois

102

Indiana

36

Michigan

64

Minnesota

20

New York

40

Ohio

62
32 (approximately)

Pennsylvania

_3§L

Wisconsin
TOTAL
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437

Of this total, three facilities meet the PCB disposal requirements of
TSCA. The CECOS facility in Williamsburg, Ohio has received EPA approval

two disposal cells and is in the process of seeking approval for additional

PCB disposal cells at the same site.
in Niagara Falls, New York.

of

CECOS owns another PCB disposal facility

SCA operates a facility in Model City, New York,

near Niagara Falls. The two New York PCB disposal facilities are also in the
process of seeking EPA approval of additional PCB disposal units.
Developing adequate hazardous waste disposal capacity in the Great Lakes
states is a concern of both the federal government and the states, despite the
fact that over 430 active hazardous waste disposal facilities are now
operating under interim status standards in the Great Lakes area.
.

There is a general shortage of treatment, storage, and disposal capacity
relative to the volume of hazardous waste requiring off-site treatment in this
part of the U.S. The need to develop new hazardous waste disposal facilities
has led naturally to concerns about siting issues associated with proposals to
develop new facilities.
The siting of new hazardous waste treatment, storage, and disposal
facilities is the primary responsibility of the states. The federal role in
the process is confined to providing states and the regulated community
technical assistance and providing guidance on requirements of the RCRA
program itself. However, until a state receives authorization to operate the
RCRA program, EPA will also be responsible for approving any proposed
hazardous waste disposal facilities. This federal approval role will not
preempt the states' responsibilities for siting new facilities.
No new hazardous waste disposal facilities have been approved since
November 19, 1980, when the applicable regulations implementing RCRA became

effective.
New hazardous waste disposal facilities must now comply with
federal technical standards for treatment, storage, and incinerator

facilities, as well as the interim land disposal technical standards. To
accomplish this, RCRA permits must be secured by individuals proposing any new
hazardous waste disposal facility. Specific siting issues will certainly grow
in number as the state and federal hazardous waste management agencies begin
to receive and process these RCRA permit applications.
0n the state level, siting activities have largely involved setting up the
mechanisms for dealing with specific siting matters, such as state siting
boards and state regulations. However, some states have had some noteworthy
experiences with specific siting cases. In New York, there is a significant
state-directed effort underway to site a new hazardous waste disposal facility
according to a variety of technical, environmental, social, and economic
criteria.

A generic environmental impact statement has been drafted by New

York as the vehicle to focus discussion on the proposed site at Sterling.

In an earlier case of significant state involvement in a hazardous waste
facility development process, the Minnesota Pollution Control Agency, with EPA
grant support, attempted to establish a chemical waste landfill to demonstrate
best available technology for land disposal of hazardous waste. After
extensive public debate during the siting process, the project was dropped for
lack of public and private support. The other states have all been involved
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in siting issues arising from specific proposals for new hazardous waste
disposal facilities advanced by private industry. The states' experiences
with siting proposals lead to one obvious conclusion: future hazardous waste
siting proposals will probably be controversial, especially in the vicinity of
'
any proposed site.
CANADA
Federal

The House of Commons passed the Transport of Dangerous Goods Act in

November 1980. The Act establishes a set of uniform and nonconflicting
standards regulating all aspects of the transport of dangerous goods. The
legislation has been developed to incorporate internationally recognized
requirements and applies to all transportation modes. Unlike previous
legislation regulating the transport of dangerous goods, the Act goes beyond
the protection of public safety to encompass the well-being of the environment.
The Act governs the transport, handling, and storage of all hazardous liquid
and solid wastes in Canada. Regulations, currently being written under the
Act, will establish a waybill system to track the movement of all hazardous

wastes. Those substances listed in Annex 10 of the 1978 Canada-U.S. Agreement
are being included in regulations of prescribed substances being developed
under the Act. Implementation of the regulations is expected to comnence in
982.
In recognition that hazardous waste management is a priority environmental

concern, the Department of Environment, under its broad environmental mandate

and with the support and cooperation of the provinces, has undertaken a
coordinating role on a national basis in the following areas:
1.

Uniform definition of hazardous wastes

2.

Control of transboundary shipments of hazardous wastes including
manifests or waybills

3.

Coordination of interprovincial matters and common technical problems

4.

Development of a national inventory.

I

The management of wastes within a given province remains entirely within
provincial jurisdiction. The provinces are therefore responsible for the

siting and design of facilities, licensing, monitoring and surveillance, and
enforcement of requirements for hazardous waste facilities within their

boundaries.

1

The Department of Environment has been active in the support of technology

development projects for the destruction of PCB's and is supporting programs

directed towards waste recovery and recycling and energy conservation.
Ontario
0

Waste management systems regulated by Ontario include municipal and
private waste, hauled liquids, hazardous waste, and organic waste management
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systems. Waste collection vehicles and carriers must be constructed in
accordance with provincial standards of safety and avoidance of nuisance.

A recent amendment to the Ontario Environmental Protection Act creates a
significant incentive to encourage the careful handling of pollutants, the
training of employees, and planning for contingencies. An amendment
introduced in 1980 would also strengthen control of transportation of liquid
industrial waste with appropriate penalties for violations. The Dangerous
Goods Transportation Bill, introduced in 1980, would prohibit the transport of
dangerous goods in a vehicle or on Ontario highways except in accordance with
prescribed requirements.
Requirements for classification, treatment, and disposal of liquid wastes
are administered under the Hazardous Waste Disposal Program of the Ministry of

the Environment (MOE). MOE is developing and carrying out programs to address
past, present, future waste management problems. Past industrial waste
disposal practices have resulted in environmental problems many years later
(e.g. Love Canal) and it is expected that further "Love Canals" will be
identified in the future. MOE, in order to prepare for such a contingency,
conducted studies to locate and investigate abandoned waste sites. The
studies revealed that the majority of the sites identified required no further
action although some warranted additional monitoring. Industrial disposal
sites were also investigated and it was found that a higher proportion of
these sites required further investigation of remedial action. Additional
work was carried out at these sites during 1981.
The primary thrust of NOE programs designed to address present and future

waste problems is directed at establishing a system to control the storage,
transport, and disposal of hazardous wastes. A waybill system has been
created as part of a process to ensure the safe transportation of waste
material to an approved disposal site. This system, with some slight
modification, will be consistent with the national manifest system under the
Transport of Dangerous Goods Act.

MOE's comprehensive plan for hazardous waste disposal includes a proposal
for the construction of a secure landfill site and a permanent liquid industrial waste treatment facility. MOE has explored several alternatives to the
establishment of a waste treatment and disposal facility. Initially, the
private sector was encouraged to undertake the development of such installations; however, this failed and MOE attempted to engage in joint government
industry ventures.

These ventures
includedprojects for the treatment of industrial Waste,
the solidification of inorganic wastes, the disposal of PCB, and the storage
of PCB.
Feasibility studies conducted on a redundant water pollution control plant
in Ajax revealed that the plant had the potential of treating approximately 9
million gallons of liquid industrial waste each year. A preliminary project
design was submitted jointly by MOE and the regional government and was
reviewed by the Environmental Assessment Board. Although the Board approved
the facility, support for the proposal was withdrawn by the regional
government.

III-26

MOE became a co-proponent with private industry on two separate projects
for the solidification of inorganic wastes. Although the environmental
assessment process had begun, NOE support for both projects was dropped before
environmental hearings could begin.
MOE also was a co-proponent, together with St. Lawrence Cement, in a
project designed to utilize a cement kiln for the high-temperature incineration of PCB. Hearings took place under the Public Inquiries Act, starting in
1978; however, jurisdictional difficulties and opposition from the City of

Mississauga have prevented any progress from being made with the project.

With the recognition that the PCB waste destruction facilities would not

be available for some time, MOE undertook to provide an interim PCB storage

_ I-.. w...;.....,._ . A
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facility. Site selection criteria were developed and, after an intensive
study, a proposed site was located. Support for this project was withdrawn by
WDE shortly thereafter.
The four projects briefly mentioned all suffered from extreme adverse
reaction from the general public. The joint government-industry ventures had
not succeeded any more than the private sector proposals. Based on this
experience MOE realized that, if a hazardous waste treatment facility were to
be built and operating in the near future, they would have to bear the
responsibility themselves.
Provincial legislation was passed to establish the Ontario Waste Manage
ment Corporation. The Corporation was charged with researching, developing,
operating, and maintaining facilities for all aspects relating to the disposal
and treatment of hazardous wastes. A site in South Cayuga was selected for a
centralized totally integrated waste management facility. When completed, the
facility is expected to handle the bulk of Ontario's liquid wastes, excluding

radioactive waste. The first phase will involve a secure landfill and studies
have been undertaken in preparation for environmental hearings, which began in
the fall of 1981. Should the site be found to be unacceptable, the Corporation would be responsible for selecting an alternative location. Additional
phases to be studied include physical chemical treatment, storage, and
incineration; however, these will not be considered until after the secure

landfill proposal has been evaluated.

"Guidelines for Sewage Sludge Utilization on Agricultural Lands", first
published in 1972 by the Ministries of Agriculture and Food and Environment,
were recently revised. Concerns included the potential impacts of sludge
spreading practices on public health, food production, land productivity, and
the quality of the environment.
The revised Guidelines set limits for the concentrations of 11 heavy
metals in sludges applied to soil, by imposing limiting nitrogen-to-metal
ratios and by restricting metal application rates to soils. Maximum application rates for ammonium plus nitrate nitrogen are also stipulated, because
these nitrogen forms are more readily available to growing plants. The
revised Guidelines were approved by the Government of Ontario in July 1979 and
have been endorsed by the Municipal Liaison Committee, the Municipal Engineers
Association, the Ontario Federation of Agriculture, the Ontario Soil and Crop
Improvement Association, and the University of Guelph.

III-27

The revised Guidelines are being phased in through a 3-year implementation

program to allow time for municipalities to improve sludge quality to meet

guideline criteria or to develop acceptable sludge disposal alternatives.
During the first phase, sludge data were collected and program information was
disseminated. During the second and third phases, sludges not fully meeting
the Guideline's quality criteria, may only be spread at reduced rates. In the
third phase, such spreading may only continue where there is an approved
municipal program for either fully meeting the Guidelines or safely disposing
of the sludge. The municipal program will ensure that only fully acceptable
sludges will be spread on agricultural lands after designated dates.
Quebec

The Ministry of Environment in Quebec has acknowledged the problem of
hazardous waste and has undertaken studies that have identified the need for a
centralized integrated facility which would include secure landfill, physicalchemical treatment, and incineration. In early 1980, they went out for a
request for proposal to a number of companies, and Stablex Canada Limited was
chosen to develop the facilities. The Ministry undertook a search for
perpetual sites, and a list of ten was developed and given to Stablex, which

was to approach municipalities. There was considerable public opinion
respecting the sites, and the primary site which was chosen was turned down by
the municipality following public hearings. However, two municipalities
considered the financial benefits of such a proposal and offered to consider
the facilities. At this point, the proposal for the incinerator was also
removed from the proposed project. In May 1981, the Ministry of the Environ-

ment in Quebec decided, with Stablex, on a site just northeast of Montreal

near Blainville.

The proposed site involves federal crown lands which will be

sold by the federal government to the province which would, in turn, lease the

site to Stablex. Detailed studies are currently underway at the proposed site
and this will be followed by public hearings.

MEASURES TO REVIEW AND SUPERVISE ROAD SALTING PRACTICES
AND SALT STORAGE
UNITED STATES

The use of road de-icing salts in the Great Lakes Basin has been
increasing since the turn of the century. In the past ten years state highway
departments of the eight Great Lakes Basin states reported annual salt usages
that represent 60-65% of the total usage of all fifty states. Increases in
use are related to increased application rates per mile, increased road

mileage in the Basin, increased utilization of some northern roadways for

winter recreational and tourist purposes, and the public demand, particularly
in large metropolitan areas, for safe "bare pavement" policies.

A recent

survey indicates that current application rates are not expected to change in
the future, although improvements in the usage of salt are expected.
Increased levels of sodium have impacted Lake Michigan; one major source
is road salt. The observed concentration of sodium has increased from 2.5
mg/L in 1870 to 4.0-5.0 mg/L in 1977. Laboratory studies are under way to
determine possible future changes to Lake Michigan's biological community.
Findings could dictate future uses of salt for road de-icing.
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Economic conditions and management policies which are acting to insure
optimum use of salt and all weather protection of salt stores in the Great
Lakes Basin are:
1)

The increasing cost of salt. The result is protection of salt stores
with tarpaulins or I'beehive" all-weather structures, thereby reducing
water quality problems near storage sites. This protection also
improves its handling by roadcrews leading to more efficient use.

2)

Greater effectiveness in melting through the use of liquid calcium
However, widespread displacechloride in combination with road salt.

ment of sodium chloride by calcium chloride is not expected due to
cost factors.

3)

Some states (e.g. Wisconsin) require environmental impact statements
for all activities which impact the environment. This has
accelerated protection of salt stores with all-weather construction.

4)

Changes in highway salt spreading machinery, methods and rates of
application,

and salt storage, as a result of state and regional 208

Water Quality Management Plans.

CANADA
In Canada, road salt application practices and salt storage are not
governed by any federal regulations.
Ontario has employed guidelines for use of road deicing agents since
1969. Rates of application have been substantially reduced on highways and
urban roads over the levels then employed as road maintenance practices have
improved. Salt and sand/salt stockpiles are protected by permanent domes or
coverings to reduce salt pollution of ground water and surface water.

It is now believed deicing salt and the related chloride loading to the

Lower Lakes from Canadian sources does not represent a major factor affecting

the water quality of the lakes. There is no known acceptable substitute for
sodium chloride that does not adversely affect water quality. The costs and
performance of sodium chloride in the Great Lakes area make this salt more
attractive than other alternative deicing agents. Until satisfactory
alternatives to road salt are found, it is considered that the recommended
salt conservation practices will provide sufficient protection of water
qua ity.

MEASURES TO CONTROL SOIL LOSSES FROM URBAN, SUBURBAN
AND RURAL AREAS
UNITED STATES
Measures to control soil losses from urban, suburban, and rural areas
include research, demonstration, technology transfer, education and limited

regulation. Programs for the control of agricultural sources include
incentive payments. Control of urban and suburban soil losses is based on
voluntary actions by land owners or local control ordinances.

There are no

federal regulatory requirements limiting soil losses, but six of the eight
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Great Lakes states have adopted legislation regulating soil loss to various
degrees.

One other state provides model ordinances for adoption at the county

level and is providing state grant funds to land owners for use in controlling
soil loss.

The Illinois Soil and Water Conservation Districts Act operates on a
complaint basis, with the county Soil and Water Conservation Districts having
the primary authority. The Act is administered by the state Department of
Agriculture.
The Indiana legislature continues to consider passage of a sediment
control law.
The Michigan law requires a plan and a permit before land disturbing
activities can be undertaken. The law is administered jointly by the state

Department of Agriculture and the Department of Natural Resources.

authority and responsibility is given to local governments.

Much

Minnesota's Conservation Districts Law authorizes development of a
statewide program for agriculture. Urban and suburban areas are left for
local governments to address.
New York requires an approved erosion and sediment control plan for land
disturbing activities.
Ohio's Agricultural Pollution and Urban Sediment Abatement Act requires an
approved erosion and sediment control plan prior to land disturbance. A
permit is required and maximum soil loss limits are established.
Pennsylvania's Clean Streams Law provides the basis for erosion and
sediment control. State responsibilities are administered by the Department
of Environmental Resources.
CANADA
Activities related to controlling soil losses range from intensive
research to demonstration projects and remedial measure implementation.
The Conservation Authorities (CA) of Ontario have recognized that the goal
of controlling soil loss and thereby nonpoint sources of pollution will be
accomplished best by cooperative ventures to assist private landowners.
Through their Conservation Services Programs, CA's take part in projects to
control erosion on private land, including streambank stabilization, gully
protection, grassing waterways, and reforestation. Since CA's are established
on a watershed basis, a full range of land uses are encountered.

The makeup

of the watershed influences the extent of programs in urban, suburban, and
rural areas.

The Ontario Ministry of Natural Resources, through its Strategic Planning
for Ontario Fisheries program, provides funds to rehabilitate degraded fish
habitat in lakes and streams through fencing to restrict livestock access and
through tree and shrub planting to control erosion, stabilize stream banks,
and provide shade. In addition, through its Extension Forestry Program,

erosion and sedimentation control are encouraged through improved practices of
harvesting and planting of nursery stock.
The Ontario Ministry of Agriculture and Food, through its Ontario Farm
Productivity Incentive Program, offers a cost share program to farmers to
assist them with the capital costs of soil management and erosion control
practices. Grants are also made available to local farm groups interested in
establishing educational and demonstration programs leading to the improved
environmental management of agriculture. Eligible items include grassed
waterways, drop inlet spillways, catch basins, tile outlet protection,
construction of terraces or contours, reclamation of gulleys, seeding or
sodding of watercourses, control or buffer strips, manure storage facilities,

and fencing materials to keep livestock from watercourses.

In addition to the private land management programs noted above, water
management plans have been undertaken for three watersheds within the Great
Lakes Basin: the Thames River Basin and the Grand River Basin (Lake Erie) and
the Simcoe-Couchiching Basin (enters Georgian Bay via the Severn River). Each
of these studies was concerned with the gamut of water resource problems
including pollution from rural nonpoint sources and soil losses. The level of
detail of the studies and status of implementation of the watershed management
plans varies among the basins.
Each of the watershed plans identified rural nonpoint source pollution in

association with soil loss as a major problem.

Each also identified erosion

of agricultural land as a major contributor of sediment and associated
nutrients to streams and made specific recommendations for its reduction.
Various provincial agencies are currently in the process of implementing these
recommendations.

Implementation activities to control soil losses have been expanded across
Ontario, but particularly in the Thames River Basin which makes up a large
part of the agricultural portion of southwestern Ontario. This area was
identified in the PLUARG studies as a priority area for the control on
nonpoint sources. Further refinement of the information base established

during the PLUARG studies is being undertaken in the basin in conjunction with

the implementation activities and demonstration projects. The major purpose
of these studies is to better quantify information regarding the relative
importance of source areas, their interaction, and the effectiveness and

acceptability of remedial measures.

Studies concerned with more accurate measurement of phosphorus input to
streams due to land runoff as a direct result of snow-melt and subsurface tile
drainage havercontinued with increased emphasis on the Thames River.
Additionally, the mapping of hydrologically active areas and the assessment of
diffuse loads are continuing. These activities are being developed at two
levels of detail in an effort to provide a relatively quick overview and to
establish critical areas where the more detailed approach is warranted.
Agriculture Canada and the Ontario Ministry of Agriculture and Food are
cooperatively evaluating the on-farm factors affecting the direct and indirect
costs and inconvenience to farmers of each of the remedial measures
implemented in the Thames Basin. This information will be related to the
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effectiveness of specific remedial measures in terms of reduced soil erosion

and improved water quality.

The Statford/Avon River Environmental Management Project is an attempt to

provide a comprehensive water management strategy for the Avon River Basin and
is serving as a pilot study of the acceptability and effectiveness of nonpoint
remedial measures.

In addition to the on land implementation activities,

water quality is being monitored to better quantify existing conditions in the
stream and to relate source areas with water quality problems.

A pilot-scale

study on the relative importance of diffuse and point sources to the
biologically available phosphorus (BAP) load to the stream and their interaction and effect upon the stream is underway. This study should provide a
better understanding of the relative contribution of different sources
Throughout the year to the BAP load to the lakes. Fully developed, this work
will contribute to the determination of the effectiveness of different source
controls in determining BAP loadings, an important consideration in developing
effective control programs.

Details of Ontario's Urban Drainage Policy Implementation is scheduled to
be submitted for Cabinet approval in 1981. This program will lead to improvements in urban drainage and reduction of associated pollutants.
Other Ontario programs concerning land development for housing and
transportation employ guidelines to reduce soil loss during construction
activities.

MEASURES T0 ENCOURAGE AND FACILITATE IMPROVEMENTS IN LAND USE
PLANNING AND MANAGEMENT PROGRAMS TO TAKE ACCOUNT OF IMPACTS ON
GREAT LAKES WATER QUALITY
UNITED STATES

United States funding has been through the Coastal Zone Management program
and the Water Quality Management program, thereby linking land use and water
quality planning and management. Funds for the latter program were initially
used to develop local awareness, expertise, and initiative regarding water
quality problems; the emphasis was later shifted to development of best
management practices for controlling nonpoint sources of pollution. Many of
the adopted water quality management plans have led to the local implementation of land use measures benefitting water quality. The present hope is that
the residual expertise and awareness coupled with local financial support will
lead to adoption of management practices which benefit water quality.

Other activities are also having an impact upon land use and water

quality, particularly the greatly increased awareness of toxics, groundwater,

and the siting of disposal facilities.

Other examples of land use and water

quality related activities are management programs to control:

1)

Septic contributions to tributaries and harbors.

2)

Toxic waste contributions to Great Lakes tributaries through selected
combined sewer overflow control studies; and identification of all

pits, ponds, lagoons, landfills and dumps, and assessment of their

potential to pollute ground and surface water.
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3)

Destruction of wetlands, including a wetland inventory, permit
programs (except Ohio) to regulate wetland management, and zoning
programs (Minnesota and Michigan) on behalf of wetland management.

Another land use concern is the
uses, primarily urbanization. Such
less productive land. This results
increased use of fertilizer on land

loss of prime agricultural land to other
conversion places increasing pressure on
in loss of forest and pasture and
of marginal productivity. This in turn

increases sediment, nutrient, and other loadings to the streams.

A number of

,
states have taken action to slow conversion of prime land, including Illinois

Minnesota, New York, Pennsylvania,

and Wisconsin.

CANADA

The goal of Canada's Policy on Land Use is to ensure the wise use of
Canada's land resources. As it is being applied in the Great Lakes Basin, the
Land Use Policy is intended to assist Ontario and the general public in using
the resource effectively through the preservation of prime agricultural land,
and the protection of ecologically significant areas, such as wetland, and
lands of recreational and aesthetic significance.

The application of the Policy will play a direct role in Great Lakes
es.
management through providing input into land use and management practic
This in turn will help protect the quality and quantity of water entering the
lakes.
As part of a national program of monitoring land use change in proximity

the conversion
to urban centres, Environment Canada has compiled statistics on

of agricultural land to other uses. The loss of this land to agricultural
production (in many cases this loss can be considered to be permanent) created
pressure to extend agricultural production onto lands which have greater
more
limitations for this use. Often these "marginal" or fragile lands are
susceptible to soil erosion with resultant implication for water quality.

The collection of statistics on the rate and nature of this land use
change is carried out on a five-year cycle, and reports are produced which are
in
available to local and provincial planning agencies to assist them
the agricul
assessing the extent of the impact that urban growth has had on

tural land base.

The provincial role in land use planning comprises two main functions.
ntation of
The first of these involves coordinating the development and impleme
plans by
use
land
local
of
l
policy. The second entails the review and approva
provincial agencies following public hearings.
The review process enables due consideration to be given to the great
y
variety of programs and measures affecting land use and water qualit
of
measures
and
authorized under Ontario legislation. The principal programs
manage
e
interest involve river basin management; stormwater and urban drainag

transportation
ment; control of soil erosion, nutrients, and toxic substances;

of which are
of hazardous materials; energy; agriculture; and fisheries, all
in part guided by the water quality objectives of the 1978 Agreement.

In proceeding to implement the Environmental Assessment Act in the
municipal area and to eliminate the possibility of overlap with existing
approval procedures under the Planning Act and the Ontario Municipal Board
Act, the Government introduced the Consolidated Hearings Act to simplify
procedures for public participation in hearings. The legislation, passed
early in 1981, is expected to facilitate planning procedures which would
otherwise become unduly expensive and complex.
OTHER ADVISORY PROGRAMS AND MEASURES
In the United States, other advisory programs and measures to abate and

control inputs of nutrients, toxic substances and sediments from agricultural,

foresty, and other land use activities exist at a variety of governmental

and

non governmental levels, such as nonprofit conservation groups which have had
a substantial impact upon policy, opinion and behavior. Their conservation
and stewardship ethic is reflected in the actions by many land owners who
voluntarily adopt practices which benefit water quality, such as dedicating
land for perpetual use as wilderness or game preserves, or changes in methods
of timber harvest or subdivision and development.

There is a wide range of programs within governments with water quality
impacts such as municipal zoning, subdivision regulation, street sweeping,
state regulation of toxic disposal sites, tax laws affecting farm land, and
federal technical assistance in soil surveys or agricultural practices.

POLLUTION FROM SHIPPING ACTIVITIES (ARTICLE VI. SECTION 1(F)
AND ANNEXES A. 5, AND E)
The Agreement calls for the Parties to develop and implement measures to
abate and control pollution into the Great Lakes from shipping sources
(Article VI, Section 1(f)). Annex 4 addresses discharges of oil and hazardous
polluting substances; Annex 5 addresses discharges of vessel wastes; Annex 6
calls for review of pollution from shipping sources; and Annex 9 provides for
a joint contingency plan in response to pollution incidents, including those
from shipping activities. The Canadian and the U.S. Coast Guards prepare
joint annual reports which detail programs and progress toward meeting these
requirements of the Agreement.
DISCHARGE OF OIL AND HAZARDOUS POLLUTING SUBSTANCES FROM SHIPS
Annex 4 stipulates the adoption of programs and compatible regulations to
prevent discharges of harmful quantities of oil and hazardous polluting
substances from vessels. Discharges and the failure to provide immediate
notice of any discharges are subject to appropriate penalties.
To prevent these discharges, compatible regulations for design, construction, and operation of vessels are to be developed; specific principles and
requirements are delineated. In addition, merchant vessel personnel are to be
appropriately trained. Further, vessels carrying hazardous polluting
substances are to be identified, their manifests are to state what these

substances are, and procedures to notify appropriate agencies about these
substances are to be established.

The Parties are to ensure that facilities are provided to receive, treat,

and dispose of waste oil and hazardous polluting substances from vessels.

With reference to oil pollution, both the U.S. and Canada have met the
requirements of all the provisions of Annex 4 through appropriate rules and

regulations.

With respect to hazardous polluting substances, the U.S. Environmental
Protection Agency has issued rules to include the substances listed in Annex
10. Existing Canadian regulations cover the majority of substances listed in
Annex 10; proposed amendments to ensure coverage of all substances have not
yet been finalized.
DISCHARGE OF

VESSEL WASTES

Annex 5 stipulates that compatible regulations be adopted to govern the
discharge of garbage, sewage, and waste water from vessels. The annex details
principles to be followed and calls for appropriate penalties for violations.
Critical use areas, where the discharge of waste water or sewage may be
limited or prohibited, may also be designated. Regulations calling for the
complete containment of sewage may also be established.

The Parties are to ensure that facilities are provided to receive, treat,
and dispose of garbage, waste water, and sewage.
All provisions of Annex 5 have been met by the Parties, except regulations
respecting sewage pollution from ships in the Great Lakes. Regulations

developed by the U.S. and Canada had resulted in different allowable discharge

standards, as well as differing compliance dates for both new and existing
ships. On May 1, 1980, the Parties issued a Joint Memorandum of Understanding
which provided for reciprocal recognition and acceptance of marine sanitation
devices approved by each Party. Under the Memorandum of Understanding the two
Coast Guards agreed to conduct sampling programs to determine the extent to
which marine sanitation devices were meeting prescribed standards. The
consensus was that the variances in U.S. and Canadian standards are of little
consequence at present, when compared to the current performance of the
devices themselves. Preliminary test results indicated a general failure of
most currently fitted devices, some of which are incompletely installed, to
conform to either Canadian or U.S. standards. The serious failures may stem
from improper operation or maintenance procedures, improper installation or

inadequate operating/maintenance instructions, and/or improper design of the
marine sanitation device.
The Coast Guards have extended the intent of the Memorandum of Understanding, through a Letter of Understanding, which is presently in draft
form. In order to identify and resolve the probable cause of the failure of

-

installed marine sanitation devices, the Letter calls for considerable, early,

and sustained investigations within a prescribed time frame.
REVIEW OF POLLUTION FROM SHIPPING SOURCES

Annex 6 calls for the Canadian Coast Guard and the U.S. Coast Guard to

review services, systems, programs, recommendations, standards, and regula-
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tions relating to shipping activities in order to maintain or improve Great

Lakes water quality.

The annex details the types of reviews required.

The

Coast Guards and other interested agencies are to meet annually to consider
Annex 6; they are to forward a report on their consultation to the IJC.
Where areas requiring improvement are identified, studies are to be
designed and conducted to improve procedures to abate and control pollution of
those areas from shipping sources. The study description and a summary of its
conclusions are to be transmitted to the IJC and other interested agencies.
The two Coast Guards have held many informal meetings at the operational
level to review rules and regulations covering navigation, navigation equip-

ment, and ship conmunication systems.

These areas of mutual concern are

continually being updated. Progress reports have been developed dealing with
regulations concerning navigation, navigation equipment, buoyage, Loran-C,
proposed Canadian National Vessel Traffic Management System, and St. Lawrence
Seaway Dangerous Cargo Reporting Procedures.

The U.S. and Canada are both investigating the potential application of
the technical provisions of the "International Convention for the Prevention
of Pollution from Shipping, 1973", as modified by the Protocol of 1978 (MARPOL
73/78).

Preliminary U.S. and Canadian Coast Guard positions have

been

developed; details are given in the July 1981 joint report of the Coast Guards.

The two Coast Guards have completed a study of the ecological significance
of constituents and the public health aspects of the discharge of ballast
water in the Great Lakes. A summary report has been prepared, and the
complete report will be forwarded to the International Joint Commission in the
near future. The conclusions are:
1.

From a public health point of view, there appears to be no
identifiable problems at the present time

2.

Since nonindigenous foreign flora and fauna can be introduced into
the Great Lakes by discharge of ballast water, and survive, there is
an unknown potential for ecological impact.

At their 1981 joint meeting, the Coast Guards recommended that the Water

Quality Board investigate the latter conclusion in the broader context of
potential impact on the Great Lakes ecosystem as a whole.

POLLUTION FROM DREDGING ACTIVITIES (ARTICLE VI, SECTION 1(6)
AND ANNEX 7)
The Agreement calls for the Parties to develop measures to abate and

control pollution from dredging activities (Article VI, Section 1(9)).

Annex

7 directed the Water Quality Board to establish a Dredging Subcommittee, which
would review dredging practices and develop, by November 1979, compatible
guidelines for dredging activities; maintain a register of significant
dredging projects, including information to permit assessment of environmental
effects and pollutant loadings from these projects; develop criteria to
classify polluted sediments; and provide a forum to exchange information on
dredging technology and environmental research.
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Annex 7 commits the Parties to develop compatible programs to dispose of
polluted material; identify and preserve wetland areas threatened by dredging
and disposal activities; and encourage research in dredging technology and in
pathways, fate, and effects of nutrients and contaminants from dredged
materials.
The Dredging Subcomnittee has drafted a report, "Guidelines and Register
for the Evaluation of Great Lakes Dredging Projects", which was forwarded in
September 1981 to the Water Quality Board for their consideration. The report
includes a review of the 1975 report of the International Working Group on
Dredging, a review of existing dredging practices in Canada and the United
States, and a review of research and technical findings produced since the

1975 report. A sunmary of the report of the Dredging Subcommittee and
progress to meet the obligations of Annex 7 is given below.

GUIDELINES FOR DREDGING ACTIVITIES
In response to Annex 7, the Dredging Subconmittee has concluded that the

variability of dredging projects, sediment characteristics, and disposal

options precludes the development and application of universal criteria for
dredging activities in the Great Lakes Basin. The Subcommittee reaffirms the
site-specific approach, recommended by the International Working Group on
Dredging, for the environmental review of Great Lakes dredging projects.
'Experience since 1975 also supports this approach.

A case-by-case approach and the lack of rigid evaluation criteria could

produce inconsistent evaluations.

However, those projects which present a

greater degree of environmental concern receive more attention than others.
Also, as project review agencies gain experience and as a more extensive data
base is developed, a greater degree of objectivity is established.
The Dredging Subconmittee has produced conceptual guidelines to be used
for site-specific evaluation. The guidelines, based on the principle of nondegradation, are similar to procedures presently in use in the Great Lakes,

and to procedures followed in both Canadian and U.S. ocean-dumping legislation. The guidelines consider historical and ecological information, physical
and chemical characteristics of the sediment, biological impact from the
sediment, and evaluation of use and disposal options for dredged material.
REVIEW OF HISTORICAL AND ECOLOGICAL INFORMATION
Historical information for a specific site includes: dredging frequency
and extent, quantities of sediment, physical and chemical characteristics of
sediments, known or suspected sources and types of potential sediment

contaminants, past dumping sites for dredged sediments, and economic benefits

and costs.

Ecological information includes:

assessment of endangered plant and

animal species and their habitats, assessment of common and/or significant

species and conditions that support their well being, migrations and repro-

ductive periods of animals dependent on aquatic resources, documentation of

elevated levels of metals or organics in the area's aquatic biota, and
consideration of information about tumors and other abnormalities.
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PHYSICAL CHARACTERISTICS OF THE SEDIMENT
The presence or potential presence of contaminants can be related to
particle size and composition of the sediment. Other observations include

;

CHEMICAL CHARACTERISTICS OF THE SEDIMENT

H

odors, presence of oil and grease, and unusual deposits or color.

Annex 7 directed the Dredging Subcommittee to identify

specific criteria

to classify dredged material as either contaminated or uncontaminated.
However, the environmental impacts of dredging and disposal operations are
only partially understood and, therefore, specific criteria cannot be
developed at this time.

3
ll

To perform the necessary chemical evaluation of sediment, the U.S.
Environmental Protection Agency and the Ontario Ministry of the Environment
developed guidelines (given in Appendix II) based on the total concentration
(bulk analysis) of various sediment parameters. A bulk analysis is only
useful when applied in conjunction with other site-specific considerations; it
provides an indication of relative sediment quality and screens for parameters
of concern in particular watersheds or basins.

The guidelines are limited because they do not indicate what portion of
the contaminant load is biologically available and detrimental to either the
water or the biota, they do not consider natural background concentrations
which may exceed the guidelines, and few cause-effect relationships have been
established between concentration and biotic impact to date. Chemical
classification of sediment based solely on a bulk analysis is not advisable.

An elutriate test performed in a laboratory can to some extent simulate
the dredging and disposal process. The test provides a measure of the
dissolved, immediately releasable fraction of the chemical constituents in the
dredged material. However, laboratory results only partially conform with
field observations. Studies are continuing to improve the predictive
capability of the elutriate test; at present, its applicability can only be
determined on a case by-case basis.
BIOLOGICAL IMPACT FROM THE SEDIMENT

Since dredging and dredged material disposal can have their most
significant and direct impact on the biota, the best evaluative mechanism is
some form of bioassessment. There are three categories of bioassessment:
1.

Algal bioassay - to measure effects of chemical constituents on

2.

Animal bioassay - to measure acute toxicity or chronic effects, such
as reproductive impairment

3.

Accumulation studies - to measure any increase of persistent and/or
toxic contaminants due to exposure of the animals to sediments.

primary production
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3

Methods and criteria to measure and evaTuate the bioIogicaT significance
of sediment contaminants are stiII in the deveTopment stage, however, and
further research is required in the fieIds of toxics and bioassessment.
Environment Canada is funding research into the bioavaiIabiIity of
contaminants, inciuding chemicaI speciation and phase distribution, and for
the deveiopment of bioassay techniques to evaIuate sediment contamination.

U.S. EPA is funding research into the Tong term fate (sedimentation,

resuspension, and redistribution) of sediments and associated contaminants in
the Great Lakes. Other EPA research is concerned with the roIe of sediments
(adsorption, desorption) in the transfer of PCB'S in the aquatic system. U.S.

EPA is aIso funding

efforts on further refinement of bioassay techniques.

The U.S. Fish and Wiidiife Service is conducting research into the avaiIabiIity of persistent contaminants to fish from poIIuted sediments. In

cooperation with the U.S. Environmentai Protection Agency, the Fish and NiId-

Iife Service is conducting a Iiterature review concerning movement of fish
during dredging, operations effects of poiiuted sediments on aquatic
organisms, and methods for bioassessment of sediment quaiity.

EVALUATION OF USE AND DISPOSAL OPTIONS FOR DREDGED MATERIAL

DisposaI options incTude confined, on-shore, and open-Take disposaT.
Often, disposai can be combined with beneficiaT uses; this is consistent with
the 1978 reconmendation of the Research Advisory Board's Expert Committee on
Engineering and Technoiogicai Aspects that aIternative disposai options to
confinement faciTities be assessed.

The U.S. Army Corps of Engineers has documented environmentai impact, use
and disposai options through the reports of its Dredged MateriaI Research
Program. Uses incIude: agricuIture (soiI enrichment), recreation (creation
of parkIand and marinas), creation of industriai sites convenient to shipping,
habitat deveIopment for fish and birds, shoreIine protection (barrier reefs,
breakwaters, and rood controi structures), beach nourishment, and IandfiIT

cover. Choices are dictated by the type of dredged materiaI to be disposed
of; the type and degree of contamination; and appIicabIe Iaws, reguIations,
and guideiines.

For open Take disposai, severai factors must be considered: physical and
chemicaI characteristics of the substrate, Tocation of drinking water intakes,
Tocation of fishing areas or areas utiIized by fish to carry out their Iife

processes, erosion characteristics of the site, and recreationai and aesthetic

vaIue of the area.

Studies are ongoing in the United States to estainsh and minimize effects
on water quaIity during and after disposai. A new research program (The
Long-Term Effects of Dredging Operations Program) is being initiated in FiscaT
Year 1982, with the Corps Waterways Experiment Station having the Iead roTe.
The principaI objectives of this program are to provide a new or improved
technoTogy to predict Tong-term (inciuding cumuiative) environmentai impacts
of dredging operations and to address methods of minimizing adverse impacts.
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In addition, a substantial amount of information about
economic, land

use
planning, and environmental impacts of confined and on-lan
d disposal has been
compiled.

DREDGING REGISTER
In response to Annex 7, the Dredging Subcommittee has develo
ped a register
of significant dredging projects in the Great Lakes Basin. The
Register
contains information on about 95% of all dredging activi
ties undertaken during
1975-79. The Register will be updated periodically and includ
e additional
information as identified by users.
The Register presently contains:

1.

Identification of each site by country, jurisdicti
on, basin, and year

2.

Physical data: material type, equipment type, disposal method
,
number of projects undertaken, quantity dredged, and costs

3.

Chemical data for 14 parameters: mean, minimum, and maxim
um concentrations; calculated pollutant load; other parameters for
which data
are available; and sampling dates

4.

Use and disposal practices by lake basin.

ASSESSMENT OF REMEDIAL MEASURES
Sediment sources in the Great Lakes include runoff from agricu
ltural land,
erosion. Such sediment, especially from agricultur
al land runoff, may be
contaminated with nutrients and pesticides. Much
of the sediment settles out
in slower flowing sections of rivers and harbors.
These areas, because of
urban and industrial development, are subject to
dredging to accommodate
shipping and navigation interests and to reduce the threat
of flooding.
However, these sediments can become contaminated
from area municipal and
industrial dischargers.
urban areas, forests and other land uses, and shorel
ine and streambank

Data collected during dredging and disposal activ
ities can be used to
analyze trends in the volume and the degree of sediment
contamination and
thereby measure the effectiveness of remedial measu
res to abate municipal and
industrial pollut

ion (Article VI, Sections 1(a) and (b)) and pollution from
agricultural, forestry, and other land use activities
(Section 1(e))

DISCHARGES FROM ONSHORE AND OFFSHORE FACILITIES
(ARTICLE VI, SECTION 1(H) AND ANNEX 8)

The Agreement calls for the Parties to abate and contro
l pollution from
onshore and offshore facilities, including prevention
of discharges of harmful
quantities

of oil and hazardous polluting substances. Disch
arges and failure
to provide immediate notice of any discharges
are subject to appropriate
penalties.

In order to prevent such discharges, Annex 8 stipulates that the Parties

review the design, construction, and location of existing and new facilities,

as well as their operation, maintenance, and inspection procedures. The
Parties are to also develop and implement regulations and personnel training
programs for safe use and handling of these materials. Plans and equipment
are to be in place to stop, contain, and clean up any discharges.

Containers, vehicles, and facilities containing, carrying, or handling oil
and hazardous polluting substances are to be identified and placarded.
Appropriate agencies are to be notified of vehicle movements. A registry is
to be maintained and manifests carried to identify such substances.

Each Party was to report to the IJC, by May 1979, its programs and
measures to implement Annex 8.
Canada and Ontario have submitted a comprehensive report to the IJC,
entitled Programs and Measures for the Prevention of Discharges of Oil and
Other Hazardous Polluting Substances from On shore and Off-shore Facilities in
fulfillment of requirement 4(a) of Annex 8 of the Agreement.
U.S. EPA, in cooperation with the Great Lakes states and other federal
agencies, has drafted a comprehensive report in response to requirement 4(a)
of Annex 8. The report is presently undergoing review preparatory to
transmittal to the IJC.

CONTINGENCY PLAN (ARTICLE VI, SECTION 1(1) AND ANNEX 9)
Annex 9 calls for the maintenance of the "Joint Canada United States

Marine Pollution Contingency Plan for the Great Lakes (CANUSLAK)", adopted by

the Parties on June 20, 1974. This plan provides for coordinated and
event of a
integrated response, through the Joint Response Team (JRT), "in the
polluting
discharge or the imminent threat of a discharge of oil or hazardous
ed
review
lly
genera
is
AK
CANUSL
substances" (Article VI, Section 1(i)).
annually and amended as appropriate.
have
As called for in Annex 9, the Canadian and the U.S. Coast Guards
risk
high
as
System
identified the connecting channels of the Great Lakes

a
areas. Together with other responsible agencies, they have developed
System.
River
t
Detroi
detailed supplement to CANUSLAK for the St. Clair RiverRiver
Marys
St.
Detailed supplements are presently under development for the
and for the international portion of the St. Lawrence River.

tion with
The JRT was activated during November and December 1979 in connec
at
ing
ground
a collision at Alexandria Bay, New York, and in response to a
to
Crossover Island, N.Y. JRT exercises and meetings are periodically held
further develop countermeasure techniques.

HAZARDOUS POLLUTING SUBSTANCES (ARTICLE VI, SECTION 1(a)
AND ANNEX 10)
Annex 10 stipulates that the Parties maintain two lists: substances known
the Great Lakes
to have toxic effects and with a risk of being discharged to
of discharge.
System, and substances with potential effects and potential risk
revise these
The annex presents both lists. The Parties are to continually
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listings and to identify harmful quantities of these substances (Article VI,
Section 1(j)). Programs and measures are to be developed and implemented to

minimize or eliminate the risk of release of these substances.
8 address specific aspects of these programs and measures.

Annexes 4 and

There have been no formal consultations on Annex 10.

AIRBORNE POLLUTANTS (ARTICLE VI, SECTION I(L))
The Agreement stipulates that the Parties identify atmospheric sources of
substances which may have significant adverse environmental effects, identify
the relative contributions of these sources, better define wet and dry deposition rates, and consult on appropriate remedial programs.

Both direct and

indirect impairment (on tributary water quality) are to be considered.

UNITED STATES
MONITORING NETWORK AND SAMPLING EQUIPMENT
In the early 1970's,

atmospheric deposition became recognized as a

significant source ofphosphorus to the Great Lakes. In 1976, a deposition
monitoring network was established to measure phosphorus inputs to Lake Erie.
In 1980 EPA significantly upgraded the network.
35 stations were

planned; 29 are now in operation.

A wet/dry sampler is used to collect precipitation and a bulk
collector for both wet and dry deposition.
57 parameters are now measured, including 30 metals and 13 toxic
organics.
A yearly composite sample from 12 sites will receive a complete
analysis for toxic organics.
The network also serves as part of the National Air Deposition Program
established to monitor acid rain.
Although the accuracy of the sampling equipment is limited, they do

provide reasonably accurate data, distinguish between wet and dry deposition,

and provide reliable information on trends.
approved for both sampling and analysis.

A quality assurance plan has been

ENFORCEMENT
EPA, Region V has established a coordinative Task Group.
includes:

Their strategy

1)

Prompt resolution of revisions to state implementation plans.

2)

Active enforcement against noncomplying sources.

contaminants.

Specifically, results of the Canadian CANSOC (Canadian Network

for Sampling Organic Contaminants) program have indicated that there is as yet
no reliable sampler to measure organics in precipitation. A major thrust of
the 1981/82 effort will be field and laboratory experiments to adopt an
existing sampling device for organics in precipitation to a reliable routine
network-type operation.
Environment Canada has prepared a report summarizing ten years of bulk
precipitation measurements made at five locations around Lake Ontario.

SURVEILLANCE AND MONITORING (ARTICLE VI, SECTION 1(M)
AND ANNEX 11)
The Agreement calls for development and implementation of a corrdinated
surveillance and monitoring program for the Great Lakes. The program is to
assess compliance with pollution control requirements and achievement of the
objectives, to provide information for measuring local and whole lake response
to control measures, and to identify emerging problems. The results from
surveillance and monitoring programs will be used to assess the effectiveness
of present remedial and preventative measures, identify the need for more
stringent pollution control, assess enforcement and management strategies, and

identify the need for additional technology and research.

The Great Lakes International Surveillance Plan, developed under the

auspices of the Water Quality Board, provides the framework for surveillance
and monitoring programs on the Great Lakes. Through the Plan, the surveillance and monitoring goals, as presented in the Agreement, are for the most
part being met. All jurisdictions have established monitoring programs to
assess the degree to which control requirements are being met. The specific
designs of the programs may vary among the jurisdictions. The Agreement

objectives are used in these programs to assess both site-specific areas of

concern and whole-lake issues. Whole-lake trends for phosphorus, nitrogen,
and other ions are presented at regular intervals. Contaminant trends in fish
and wildlife are monitored, and annual updates are provided.

The intensive surveys of Lake Ontario are presently under way. The
intensive surveys of Lakes Huron and Erie have been completed and reports of
these surveys will be forwarded to the Commission in the near future. To
date, the implementation of the GLISP has been successful, with adequate
funding support. However, recent cutbacks within the U.S. may jeopardize the
implementation of the GLISP.
As GLISP was developed under the 1972 Water Quality Agreement, it
emphasized the eutrophication problem in the Great Lakes. The 1978 Water
Quality Agreement emphasizes toxics, and the GLISP is developing specific
elements to assess the toxics issue. One of these elements is the nearshore
fish contaminant program, the U.S. portion of which is now being coordinated
under EPA's Great Lakes National Program Office. U.S. information is
integrated with Canadian data to obtain an overview of the nearshore fisheries
of the Great Lakes with regard to the contaminant issue.
Continued efforts on data quality control using round robin surveys, the
development of internal quality control protocols, and the use of a common
reporting format as designed in the GLISP have improved the coordination of
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the many different surveillance programs in the Great Lakes. However, there
is the frequent dichotomy of Agreement requirements of surveillance and the
mandates under which many agencies implement monitoring programs. To meet
Agreement requirements, many programs require extra resources, usually from

federal sources. In Canada, the Canada-Ontario Accord provides the mechanism
to fulfill Ontario and Canada s obligation to the 1978 Water Quality Agreement
and the GLISP.

In the United States, EPA's Great Lakes National Program

Office provides a coordinating centre with funding support to assist data
programs in fulfillment of the U.S. obligation to the Agreement.
The research and surveillance communities interpret cause/effect relationships between control programs and environmental response differently.

Therefore, each views the requirements to describe these relationships

somewhat differently.

Closer interaction is being developed between the

Science Advisory Board and the Water Quality Board's Surveillance Work Group.

Although emerging problems can be identified from proper interpretation of
trend and other monitoring data, frequently such problems are identified
outside of regular monitoring programs, and followup studies require special

monitoring programs (e.g. dioxins).

The Surveillance Work Group is completing a compendium on field and

laboratory procedures. These documents stress the need for compatible
The Agreement, however, specifies standard sampling and analysis
formats.

procedures.

WETLANDS MANAGEMENT (ARTICLE VI, SECTION 2 AND ANNEX 7)
Article VI, Section 2 directs the Parties to develop and implement addi-

tional programs which are necessary and desirable to fulfill the purpose of
Annex 7
the Agreement and to meet the general and specific objectives.

directs the Parties to identify and preserve significant wetland areas in the
Basin which are threatened by dredging and disposal activities. However, in
broader perspectives, other shoreline alterations and development, such as
bridging, drainage, and construction of dikes and levees also result in

conversion of wetlands into land suitable to accommodate industry, housing,
transportation, agriculture, and recreation.

Legislation and management programs exist in both Canada and the United
States which,can be applied to preserve and protect remaining wetlands.

UNITED STATES
Several federal laws, regulations, and court orders can be utilized to

protect wetlands, including the Fish and Wildlife Conservation Act, the
National Environmental Policy Act, Section 404 of the Clean Water Act, the
Coastal Zone Management Act, the Estuary Protection Act, Executive Order 11990
24,
(May 24, 1977) - Protection of Wetlands, and Executive Order 11988 (May

1977) - Floodplain Management.

Of the eight Great Lakes states, only Michigan and New York have compre
ion,
hensive wetlands laws to provide for the preservation, management, protect
es
activiti
all
and use of wetlands. Indiana has a permit program to regulate
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in lakes and shorelines at or below mean lake level. Minnesota operates a
permit program for shoreland zoning and floodplain development, and has
proposed a mechanism to determine "beneficial public purposes" by means of an
inventory and classification program. Pennsylvania has a permit program which
regulates encroachment on all public waters in the state, including wetlands.
Illinois currently has no wetlands-specific regulations in use, and none are
planned; dredge and fill activities are regulated through a permit system.

Ohio has no comprehensive wetlands law, and none is being considered; the Ohio
Department of Natural Resources sets forth guidelines for wetlands protection

and management through its critical areas program, but these are adopted by
conmunities on a voluntary basis. Wisconsin's shoreland management program
includes a "shoreland-wetland" zoning district, within which no development
(with minor exceptions) is permitted; the state's water regulatory permit

program controls physical alteration of navigable lakes, rivers, streams, and
wetlands below the ordinary high-water mark.

CANADA
There are specific policies and/or legislation directed to the preservation of wetland areas on the Canadian portion of the Great Lakes. In
addition, public acquisition programs and other legislation can be applied
indirectly for wetland protection.
The Migratory Birds Convention Act provides regulations to protect
migratory birds, including disruption of their habitat. The Canada Wildlife
Act gives the federal government authority to acquire and manage habitats for
migratory birds; in agreement with provinces or territories, this can be
extended to other species of wildlife. Provisions of the Fisheries Act
prohibit activities which result in the harmful alteration, disruption, or

destruction of fish habitat.

In Ontario, the Public Lands Act regulates land use planning on Crown
lands. The Ontario Planning and Development Act can be used to apply land use
designations on identified areas and require conformance of regional and

and
municipal planning. The Conservation Authorities Act can control filling
construction below the high water mark of a lake, river, creek, or stream

which falls under the jurisdiction of any of the provincial conservation
authorities.

Environment Canada has developed a technique to determine the losses of
wetlands to human settlement since European contact. Mapping of the areal
extent of former wetland is underway in southern Ontario. This mapping
approach will undergo further evaluation during 1981. Once wetland areas are
identified, a program of wetland risk mapping will be considered.

Environment Canada and the Ontario Ministry of Natural Resources have
jointly developed a mechanism for ecological evaluation for wetlands. At

present, five pilot projects (four in the Great Lakes Basin) are being
conducted in Ontario to test the methods.

Through the National Wildlife Areas Program, the federal government
acquires and manages significant wetland areas; 12,000 acres on the Lower
Great Lakes are now protected under this program, and an 8,000-acre addition
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(Long Point) has been made to this program since the signing of the 1978
Agreement. An ecoIogicaI survey of Long Point has been compIeted, and a
comprehensive management pIan is being deveIoped.
The Oshawa Second Marsh BaseIine Study is an investigation of the ecoIogy
of a significant shoreIine marsh which has been threatened by urban and
industriaI deveIopment. The goaI of the study is to identify externaI factors
which are having a detrimentaI effect on the marsh ecosystem. This wiII
provide meaningfuI information which can be used to determine management
aIternatives for the marsh.

OBJECTIVES. STANDARDS, AND LIMITED USE ZONES (ARTICLES III
AND IV AND ANNEX 1)
UTILIZATION OF

AGREEMENT OBJECTIVES

Water QuaIity Agreement objectives describe the minimum desired IeveIs of

of the
water quaIity which are to be maintained or achieved for the waters

Great Lakes. Objectives are the major basis for measuring progress to
general
restore, preserve, and enhance these waters. ArticIe III presents the
1 set
objectives which the Parties have adopted, and ArticIe IV and Annex
forth the specific objectives.

Water quaIity standards and other reguTatory requirements provide the

or maintain a
IegaIIy enforceabie basis within each jurisdiction to achieve

prescribed IeveI of water quaIity.

ArticIe V, Section 1 states that:

Water quaIity standards and other reguIatory requirements
of the Parties shaII be consistent with the achievement of
the GeneraI and Specific Objectives. The Parties shaII use
their best efforts to ensure that water quaIity standards
and other reguIatory requirements of the State and
Provinciai Governments shaII simiIarIy be consistent with
the achievement of these Objectives.

CANADA

4

, Canada
In the 1977 Canada-Ontario Agreement on Great Lakes Water QuaIity

minimaI basis for
and Ontario agreed to adopt the Agreement objectives as the
Great
estabiishing water quaIity standards for the boundary waters of the
ing
assess
and
Lakes. Further, objectives wouId be the basis for designing
ves as
poIIution abatement programs in the Great Lakes. Recognizing objecti
for new and
the goaI for Great Lakes water quaIity, efquent Iimitations
I and, for
Approva
of
cates
Certifi
into
rated
expanded faciIities are incorpo
.
orders
I
contro
and
ms
progra
existing dischargers, into formaT
UNITED STATES

each state
The CIean Water Act grants EPA responsibiIity for ensuring that
the
in
ia
criter
ty
quaIi
water
and
considers both the Agreement objectives
Great
for
ered
consid
be
shouId
ent
review of state standards; the more string
for
ia
Criter
y
QuaIit
in
ed
Lakes waters. Water quaIity criteria are outIin
ants"
PoIIut
for
ia
Criter
y
Water 1976" (Red Book). "Ambient Water QuaIit
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(1980) contains more recent information for 64 pollutants and, as such, super~

cedes much of the Red Book. Criteria for fourteen additional pollutants
should be published near the end of 1981.
Each state conducts a technical evaluation of its standards; EPA

trative review. After adoption, the standards are submitted to EPA for final
approval. If they are not acceptable, EPA can promulgate standards either
wholly or in part for that state.

Table 7 sumnarizes the current status to revise water quality standards in
each state.

REVIEW AND REVISION 0F OBJECTIVES
As an ongoing activity, the Aquatic Ecosystem Objectives Committee of the
Science Advisory Board reviews the specific objectives in the Agreement, in

response to Article IV, Section 2.

That Committee is also investigating the

feasibility of scientifically defensible objectives to protect beneficial uses
from the combined effects of pollutants (Article IV, Section 3(a)).

ECOSYSTEM INTEGRITY
The Parties are to consult on the control of pollutant loading rates in

order to protect the lon -term integrity of the Great Lakes Basin ecosystem

To date, consultations have been held only for

(Article IV, Section 3(bg).
phosphorus.

NATURALLY EXEMPT AREAS
The Agreement requires jurisdictions to explicitly identify those inshore
water areas wherein natural phenomena preclude achievement of some of the

specific objectives (Article IV, Section 1(e)).
been reported to the IJC.

To date, no such areas have

LIMITED USE ZONES
The Agreement required the Parties, in consultation with the state and

provincial governments, to designate, by January 1, 1980, through the
responsible regulatory agencies, limited use zones in the vicinity of present
and future municipal, industrial, and tributary point source discharges,
within which some of the specific objectives may not apply (Article IV,
Section 1(f) and Annex 2).

An annual report on measures to define and

describe these zones was to be prepared.

In 1979, EPA expressed the opinion that the designation of limited use

zones is not consistent with the U.S. Clean Water Act, which has a goal of

zero discharge of pollutants.
the Parties.

The question is presently under discussion by
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.

legislative, or adminis-

4,19

proposed revised standards are subjected to a legal,

.

concurrently reviews any proposed revisions. Proposed revisions are then
distributed for public review, public hearings are held, and further revisions
made in response to public comment. Before final adoption by the state, the

TABLE 7
STATUS OF STATE WATER QUALITY STANDARDS

STATE

Minnesota

STATUS

Revised standards adopted, effective January 1981.

EPA approvaT pending.

~...__,_, .1... u. ,_

Wisconsin

Standards Tast revjsed January 1978.

CurrentTy under

state review for possibTe revisions.
ITTinois

Standards Tast revised in 1972.
revisions currentiy proposed.

No comprehensive
Individuai standards

reviewed on a continuing basis.
Indiana

Standards Tast revised in 1978.

Under review by EPA.

Michigan

Standards Tast revised in 1973.

Hearings on proposed

revisions currentiy being heid.
Ohio

EPA promuigated revisions to state standards on
November 28, 1980.

Pennsyivania

Revised standards adopted August 1979, effective
October 1979.

New York

EPA approved revisions in January 1981.

Standards Tast revised in 1974.

Pubiic hearings on

revisions were heid in 1978 and pubTic meetings were
her in 1980.

Revisions wi11 take economic factors

into account.

Projected completion date is 1982.

Specific toxic criteria wi11 not be taken into
account, aithough reference wi11 be made to
methodoiogy for deve10pment of such criteria.
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Appendix IV
Report of the Task Force on Urban Drainage
and Combined Sewer Overf lows
INTRODUCTION
Under Article V of the 1972 Great Lakes Water Quality Agreement, the
Governments of Canada and the United States agreed to implement "measures to
find practical solutions for reducing pollution from overflows of combined

storm and sanitary sewers" and to undertake the "monitoring, surveillance and
enforcement activities necessary to ensure compliance with the foregoing

programs and measures." Under Article VI of the 1978 Agreement, the Parties
agreed to continue to develop and implement programs to meet the purpose and
the general and specific objectives of the Agreement, including the "development and implementation of practical programs for reducing pollution from

storm, sanitary, and combined sewer discharges; and establishment of effective
enforcement programs to ensure that the above pollution abatement requirements

are fully met."

To assess progress to date, the Water Quality Board estab-

lished a Task Force; their report is presented here.

As has been reported in previous Water Quality Board Annual Reports on

Great Lakes Water Quality (1974, 1975, 1976, and 1980), programs have been
developed in both countries.
In developing programs, the U.S. has emphasized marginal cost/marginal

benefit analysis of combined sewer overflows to identify the point at which
the control of conventional pollutants rapidly diminishes per dollar invested
For both runoff and overflows, programs are under way to develop and
(7).
Specific
demonstrate control devices, techniques, and management practices.

technological solutions have been implemented in a number of Great Lakes Basin
urban areas. As a national policy, all dischargers with combined sewer
systems are required, through their National Pollutant Discharge Elimination

System permits, to obtain information on the quantity of combined sewer over
flow to receiving waters. As a prerequisite for capital grants under the
municipal construction grants program in the U.S., measures to control
combined sewer overflows are included in facilities plans; some control work
has been funded, but further funding is now in question.

It should be noted

that these capital grants apply only to combined sewer overflows and not to
other types of urban drainage problems.

The Canadian activity, coordinated under the Canada-Ontario Agreement on
Great Lakes Water Quality, centered on development of a control strategy
covering all aspects of urban drainage management and including both storm and
combined sewer overflows.

activities:

The development program consisted of three parallel

estimation of the extent of stormwater discharges and combined

sewer overflows in relation to other water pollution sources within the Great
Lakes Basin; development and verification of techniques to estimate quantities

and qualities of stormwater runoff and the cost effectiveness of treatment
alternatives; and a review of existing policies of other governments and
agencies in order to adapt them to the legislative and financial framework in
the Great Lakes Basin.
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The following sections describe:

the extent of the combined sewer over-

flow problem in the Great Lakes Basin, the status of control programs in the
United States and Canada, and research and demonstration programs related to

control of storm and combined sewer overflows.

A bibliography of the most

recent reports on these problems and their control prepared for or by the

Environmental Protection Agency in the United States and the Urban Drainage
Subcommittee of the Canada/Ontario Agreement on Great Lakes Water Quality is
also included.

THE ISSUE
Problems caused by urban runoff differ substantially among the lakes,
largely in proportion to the degree of urbanization in the respective basins.
Urban runoff problems are primarily localized in nature since violations of
water quality objectives and loss of beneficial uses due to such runoff occur
only in nearshore waters, usually in harbors, embayments, or estuaries.

Metals and organic toxics contaminate sediments and adversely affect aquatic
organisms. Bacterial contamination can close beaches.
Urban runoff contributes only a small percentage of total lakewide
loadings of pollutants, but it is highly concentrated geographically and
affects large numbers of people. In the Lower Lakes, phosphorus loading from
the largest metropolitan areas is a problem in terms of lakewide phosphorus
inputs as well as causing localized problems. As the large and relatively
inexpensive reductions are made in phosphorus loadings from municipal and
industrial plants, higher-cost measures such as controls on urban runoff must

be considered in order to obtain additional needed reductions.

Of the two general categories of urban runoff, combined sewer overflows

are the more intense, well recognized, and have stimulated the more remedial

activity. Runoff from land through separate storm sewers and seasonal streams
is less intensely polluted, and far less remedial work has been conducted in
these areas.
In the Ontario portion of the Great Lakes Basin, about 20% of the 387,000
acres of urban land is served by combined sewers; over 80% of the area served

by combined sewers is located in the Toronto/Hamilton area. The major urban
centers of Milwaukee, Detroit, Cleveland, Rochester, Buffalo, and Toledo
account for the majority of the combined sewer area in the U.S. portion of the
basin.

Loadings of phosphorus from combined sewer overflows are typically an
order of magnitude less than loadings from municipal treatment plants.

However, in large metropolitan centers, they can be significant (Table 1).

The Detroit combined sewer overflow loading of total phosphorus of 110 tonnes
per year is relatively small compared to the 1980 loading of 1,442 tonnes from
the Detroit sewage treatment plant. Even at a phosphorus effluent concentration of 1.0 mg/L, the Detroit sewage treatment plant will discharge 926
tonnes per year. Nonetheless, combined sewer overflows from Detroit are
presently the ninth largest point source of phosphorus in the Lake Erie Basin
and will be the third largest when all sewage treatment plants reach 1.0
mg/L. Only the Detroit and the Cleveland sewage treatment plants would then
Exceed Detroit's combined sewer overflows as point sources of phosphorus to
a e Erie.
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TABLE 1

ESTIMATED AVERAGE ANNUAL POLLUTANT LOADINGS FROM COMBINED SEWER OVERFLOWS
PARAMETER

DETROIT

VoTume (106 gaTTons)

12,450

1,900

4,050

BOD5 (tonnes)

2,536

410

1,316

TSS (tonnes)

8,382

1,553

2,631

TotaT Phosphorus (tonnes)

110

Cadmium (tonnes)

0.6

Fecai CoTiform (MPN)

2,990 x 1015

ROCHESTERa

CLEVELAND

4.9b

15.4

-

1,800 x 10

a. Loads based on average annuaT overfiow of 1.9 biTTion gaTTons and area
wide geometric mean concentration of poTTutants measured in the overfTows.
b. TotaT inorganic phosphorus

The Rochester Frank Van Lare sewage treatment piant discharged 204 tonnes
of totaT phosphorus in 1980 and wiTT discharge about 120 tonnes at 1.0 mg/L.
The combined sewer overfTow Toading of 5 tonnes is a smaTTer percentage of
totaT Toading than in the case of Detroit and is of a Tesser magnitude.
However, this Toading is of far greater significance in Lake Ontario than it
woqu be in Lake Erie.
An anaTysis of the poTTutant Toadings to the Great Lakes (5) indicated
"that in terms of phosphorus, the poTTutant of greatest concern with respect
to Takewide effects, storm generated discharges of surface runoff and combined
sewer overfiow account for 4% of Toads discharged to the Great Lakes from aiT

Ontario sources, and 15% of Toads discharged to the Great Lakes from municipaT

sources in Ontario.

The Takewide Toading aspect, together with the need to

soTve TocaTizéd area probTems, wiTT make it cost effective to controT many

combined sewer overfiows.

Whiie the abatement of some combined sewer overfTows is quite costiy it,
Tike neariy every category of poTTution controT, is found to foTTow a cost
curve with the first units of abatement avaiTabTe at Tess cost per unit than
Tatter increments. As a resuTt, some degree of combined sewer overfTow
controi is probabiy cost effective in most municipaiities. LeveTs of controT
approaching totaT eTimination of overfiows is probabiy not cost effective

anywhere.

The range in between needs more attention than it is now receiving.

CONTROL PROGRAMS
UNITED STATES
Abatement of combined sewer overfiows in the U.S. is being conducted as
part of the construction grant program for municipai treatment works.

Municipaiities with combined storm and sanitary sewer systems are required to

prepare faciiities p1ans addressing combined sewer overfiows. Costs of
controi can be quite high; Chicago's tunnei and reservoir project is the most
expensive project, with a totai cost of severai biiiion doiTars. The U.S. EPA
1980 "needs survey" estimates that costs to correct combined sewer overfiow
probiems throughout the United States wi11 be approximateiy $37.1 bi11ion and
$22.75 bi11ion in the Great Lakes states. Based on these estimates and the
Great Lakes Basin popuiation by state, it is estimated that the cost to
correct the combined sewer overf10w probiem in the U.S. portion of the basin

is $6.1 bi11ion (Tabie 2).

Aithough on1y estimates, these figures indicate

the order of magnitude of potentiai cost.

TABLE 2

COST ESTIMATES FOR CORRECTION OF COMBINED SEWER OVERFLOW PROBLEMS
IN THE U.S. GREAT LAKES BASIN
U.S. EPA
1980 NEEDS
FOR CSO'S

STATE

($ bi11ions)

1979
STATE
POPULATION

(miiiions)

GREAT LAKES
BASIN
POPULATIONa

(miiiions)

GREAT LAKES
BASIN
CSO NEEDS

(S bi11ions)

0 (7.0)

0 (1.45)

.4

1.7

0.92

1.86

9.2

9.2

1.86

Minnesota

0.32

.1

0.3

0.02

New York

7.49

17.6

4.0

1.70

Ohio

3.04

10.7

4.4

1.24

Pennsyivania

4.40

11.7

0.3

0.11

_4._7_

1.0

0_.2_5_

74.6

22.9 (29.9)

I11inoisb

2.32

11.2

Indiana

2.93

Michigan

Wisconsin
22.75

Tota1

6.10 (7.55)

a. 1970 basin popuiation estimates prorated by ratios of 1979 to 1970 state
popuiation.

b. A11 wastewater fiows are diverted from the Great Lakes Basin.

Source: "1980 Needs Survey, Cost Estimates for Construction of Pub1ic1y-0wned

Wastewater Treatment Faciiities".
1981.
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U.S. EPA, Report FRD-19, February

Whether the cost of controlling combined sewer overflows will remain
eligible for grant assistance is currently in question. However, the
magnitude of these cost estimates can be put in perspective when it is
recognized that a total of $4.78 billion was committed by the U.S. state and
federal governments for municipal sewage construction in the Great Lakes Basin
between 1971 and 1979.
Urban runoff from land through storm sewers and small streams is generally
less contaminated by pollutants than are combined sewer overflows, but amounts
vary greatly depending upon the land uses involved. Runoff from streets can
be severely polluted with a wide range of materials including metals and
organic toxics. In the U.S., control of urban runoff is exercised through a
variety of local ordinances and practices affecting construction, demolition,

street sweeping, use of storm detention basins, and provisions for recycling
motor oil. Prohibiting or limiting the use of materials such as certain
pesticides also affects runoff.

In terms of federal government efforts, the National Urban Runoff Program
(NURP) has provided grant assistance for the purpose of measuring the effec-

tiveness of various best management practices in reducing pollutants from
runoff. Five of the 28 NURP projects are located within the Great Lakes
Rochester, N.Y.; Lansing, Oakland, and Ann Arbor, Michigan; and
Basin:
All of the NURP projects throughout the U.S. offer
Milwaukee, Wisconsin.

potential benefits to the lakes through advancing the state of the art of
runoff control.

Implementation of urban runoff control has been carried out in a small
number of cases through the Clean Lakes Program under Section 314 of the Clean
Water Act. Inland lakes are particularly susceptible to degradation from
nonpoint source inputs and,

as a result, they have stimulated projects

including measures such as stormwater diversion, sediment control ordinances

governing construction, street sweeping, settling ponds, diversion of first
flush to treatment facilities, stream bank treatment, and upstream agricul

tural measures.

CANADA
The development of an urban drainage control strategy in the Ontario portion of the Great Lakes Basin was initiated in 1973 under the auspices of the
Canada-Ontario Agreement on Great Lakes Water Quality. The program has three
objectives: to define the amount of pollution originating from Ontario
stormwater-related sources in urban areas of the Great Lakes Basin; to conduct
, studies directed toward potential solutions to stormwater-related pollution
problems; and to develop a strategy for implementing solutions.

More than $1.5 million has been spent for research and development since
the inception of the Urban Drainage Development Program, and considerable

progress has been made in achieving its objectives.

The research and develop-

,ment findings are now being consolidated, in order to apply them to solve

practical problems.

A manual (3) has been published outlining the ramifica-

tions and practices of innovative urban drainage control concepts. These
innovative concepts, in many cases, can also be cost effective in comparison

with conventional concepts.

The manual also outlines the responsibilities of

the various levels of government with respect to urban drainage control.
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The document,

"Model Policies for Urban Drainage Management

(4), outlines

five policy statements for effective and efficient control on the quality and
quantity of urban drainage. The five policies would require that:
master
drainage plans

be prepared for urbanizing watersheds, taking account of

potential pollution, flooding, and erosion effects; "pollution control
strategy plans be prepared for serviced urban municipalities, taking account

of point and nonpoint source pollution loadings and control

in order to meet

receiving water quality objectives, both locally and for the Great Lakes;
improved drainage design methods be utilized for new developments; stormwater
management plans be prepared for urban developments at the subdivision
approval phase or earlier; sediment and erosion control plans be submitted

with urban development plans.

An Ontario inter-governmental "Urban Drainage Policy Implementation
Committee" was set up in 1980. It consists of representatives from the
Ministries of Environment, Housing, Natural Resources, Transportation and
Comnunication; the Municipal

Engineers Association; and the Conservation

Authority Association. The Committee will prepare an assessment of the impact
of implementing the proposed model Urban Drainage Management Policy and will
formulate a draft implementation strategy by sumner 1981. The package will be

circulated for comments prior to submission to the Ontario Cabinet.

Policy implementation will allow Ontario not only to meet the IJC PLUARG
recommendations on "Level 1" urban nonpoint control measures throughout the
Great Lakes Basin and "Level 2" control measures in specific urban areas, but
also to afford the simultaneous quantity control of urban drainage for

protection of flooding and erosion.

Meanwhile, there are many urban drainage management-related activities
going on throughout Ontario, indicating the general acceptance of the proposed
Urban Drainage Management Policy. For example, some municipalities are
already practicing stormwater management in accordance with the proposed
policy document.

Various interest groups (e.g. the Urban Develo ment

Institute, planning groups, universities, engineers associations? are

routinely conducting seminars on the topic.

Several basinwide environmental

management demonstration projects have been completed and several more are
ongoing to test the practicability of the proposed policy. Notable ongoing

examples are the Grand River Basin water management studies, the Rideau River
Stormwater Management Study, and the Stratford/Avon River Environmental
Management Project. A study in the Toronto area will be initiated in 1981,

emphasizing control of urban runoff and combined sewer overflows. The end
results of these projects would be the formulation and implementation of
optimal pollution and drainage control plans for the respective watersheds,
taking into account both point and nonpoint sources (including rural).

CONTROL TECHNOLOGIES
Major research and development projects have been undertaken to develop
and demonstrate the cost effectiveness of various technologies to reduce the

pollutant loadings from stormwater runoff and combined sewer overflows through

source controls and/or treatment.
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CANADA
A comprehensive pollution control strategy is being prepared for

Stratford, Ontario.

Following a detailed analysis of all pollutant sources

including separated storm runoff, wet-weather sanitary sources, treatment

plant effluent, and industrial discharges, an overall pollution management
plan will be developed. The plan will identify the most cost-effective
package of control measures for subsequent implementation.

Cornwall, Ontario has completed a thorough analysis of its combined sewer

system and treatment facilities.

Based on the study, an integrated management

approach has been selected utilizing the optimal blend of in-line storage and

treatment capacity.

of overflows by 60%.

Upon completion, the facilities will reduce the frequency

A detailed demonstration project for St. Thomas, Ontario has been

completed which analyzed the point and nonpoint source contributions of BOD,

suspended solids, phosphorus, and nitrogen. The report (6) recommended a
program of control including improvements to the sewage treatment plant,

combined sewer separation, and best management practices such as street
sweeping. These are now being implemented.
UNITED STATES
EPA's Great Lakes National Program Office is currently funding four

combined sewer overflow control projects to demonstrate new and innovative
techniques to reduce polluted discharges with less costly technology. One
stormwater impact study is also funded.

The total cost of the five projects

is $3,334,739 of which $2,478,909 is funded under Section 108(a) of the Clean
Water Act. A list of recent reports describing these technologies is included
in the bibliography.

The Cleveland Department of Public Utilities is demonstrating the use of
off-line storage of runoff and flow regulation by use of a static flow
regulator called the Hydrobrake. This project was completed in August 1981.
The Northeast Ohio Regional Sewer District is demonstrating the use of
Hydrobrakes to regulate combined sewer flow in an interceptor system to
utilize in-line storage to reduce overflow discharges to Lake Erie. This
project will be completed in 1982.

The Monroe County Pure Waters District at Rochester, New York has been
demonstrating best management practices to reduce combined sewer overflows.
Some of the practices demonstrated are the use of Hydrobrakes in off-line
storage, street sweeping, catch basin cleaning, sewer flow regulation, sewer
flushing, and the use of porous pavement to detain runoff. As a result of
implementation of best management practices, a 27% reduction in loading to the

Genesee River was achieved.

When the west side interceptor is completed, an

80-90% reduction in loading to the river will be accomplished.

The Saginaw, Michigan Department of Public Utilities has a grant to .
demonstrate the use of a swirl concentrator-degritter facility at a combined
sewer overflow location to reduce discharges of solids and related pollutants.
I
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The system will also demonstrate chlorine dioxide disinfection. This type of
disinfection requires very short contact time and eliminates chlorine resi
duals and chloramine problems to the stream biological habitat. Engineering
design was completed on this project in August 1981. Construction of the
demonstration facilities is proposed to start in December 1981, with funding
under the municipal construction grants program.

As part of the first phase

of this project, the total combined sewer problem for the city of Saginaw was
reevaluated and a combined sewer overflow plan revised and approved.

The

revised plan, using non structural best management practices and swirl concen

trators instead of retention basins, will save $17,000,000 in capital costs

and $200,000 a year in operation and maintenance costs for the combined sewer
overflow system, and achieve essentially the same water quality benefits.
The Northeast Ohio Areawide Coordinating Agency has a study grant to

evaluate stormwater impacts on the aquatic communities inhabiting the

receiving water streams in the Cleveland area.

CONCLUSIONS
Stormwater runoff and combined sewer overflows from urban areas are
significant contributors to localized problems in streams, estuaries, harbors,
and nearshore areas. Bacterial contamination can contribute to beach

closings; nutrients to nuisance algal conditions; and oxidation of organic

materials to oxygen depletion. Combined sewer overflows can also contribute
to adverse modification of aquatic life due to the presence of toxics or the
absence of oxygen, with the result that often sludge worms are the only
benthic organisms present in many estuaries and harbors. Urban runoff
contributes substantial amounts of suspended materials which contribute to the
total amount of material which must be dredged from harbors and navigation
channels.

Finally, stormwater runoff and combined sewer overflows can

contribute to increased costs and delays in dredging due to contamination of
sediments by toxic heavy metals.
BOD and phosphorus loadings via land runoff and overflows for a given
urban area are typically an order of magnitude less than loadings from
municipal treatment plants serving the same area. For large urban areas,
loadings from land runoff and overflows far exceed loadings from municipal

treatment plants in smaller cities and, therefore, constitute a significant

source of input to the lakes. Programs are underway in both Canada and the
United States to: determine the extent to which storm and combined sewer

overflows contribute to the above-mentioned problems, develop and demonstrate
cost-effective control technologies, and implement such technologies as

appropriate. These programs should adequately define the extent to which
local water quality problems are caused by these sources and the benefits that
could be achieved through various degrees of control. However, these studies
do not usually address the contribution of these sources to whole-lake
concerns. Policymakers express mixed feelings about the degree of importance
that should be given to urban nonpoint sources and overflows and, in the U.S.,
funding for control of combined sewer overflows may be terminated.

The implementation of best management practices, including source control
programs, has been shown to have a significant effect in areas where dissolved
oxygen levels are depressed or excessive coliform counts cause beach

closings.

Alternative technologies and management practices, which are being

demonstrated at numerous locations in the Great Lakes Basin, confirm many

opportunities to control pollutants from land runoff and combined sewer
flows at reduced cost.

over

Control of loadings from runoff and overflows is increasingly expensive

for each successive increment of abatement. Therefore, various alternative
control systems, as well as various levels of pollutant removal, should be
examined to establish the most cost-effective approach to achieve the desired
water quality benefits.
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